
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 1 1  

JACOB K. JAVITS FEDERAL BUILDING 

NEW YORK. NEW YORK 10278-0012 

Mr. A1 Harring 
Installation Restoration Branch 
Naval Facilities Engineering Command 
Northern Division 
10 Industrial Highway 
Lester, PA 19113-2090 

Re: Naval Weapons Industrial Reserve Plant - Bethpage, NY 

Dear Mr. Harring: 

This is to inform you that the U.S. Environmental Protection Agency's (EPA) 
Region I1 office has reviewed the SI which you submitted for the Naval Weapons 
Industrial Reserve Plant - Bethpage, NY. Attached is the review dated August 
3, 1993 prepared by our contractor Malcolm Pirnie, Inc. 

We are retaining this site for further evaluation and potential listing on the 
National Priorities List (NPL). At this time, further information and 
sampling is not being requested of you for your facility as the submitted data 
appears adequate for NPL evaluation of the site. However, should we later 
find that additional data is needed for NPL evaluation, we will notify you in 
writing at that time. We will otherwise advise you of any further 
determination with regard to this site. 

If you have any questions, please call Alida Karas or Helen Shannon of my 
staff at (212) 264-8776 and (212) 264-6664 respectively. 

Sincerely yours, 
n 

. 
Robert J. Wing, Chief 
Federal Facilities Section 
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FEDERAL FACIUTY SITE SI REVIEW FORM 

EPA REGION II 

Federal Facilitv Name: Naval Weapons Industrial Reserve Plant - Bethpage, NY 

Aliases: 

EPA ID: NY21 7022162 

Address: South Ovster Bav Rd. 

Citv: Bethpaae 

County: Nassau 

State: New York 

1. Provide the name of document(s) reviewed and organization responsible for its preparation. 

2. HRS Score or Prior&v gliven: 71 

Check one . X Agree (Go to line 71 

Disagree -. (Go to line 31 

No priority given -. (Go to line 4) 

3. If disagree, why? 

4. Is information adequate to provide a recommendation? 

X Yes (Go to line 6) No (Go to line 51 

5. If information is not adequate, check the tvpe of information needed to complete the PA/S1 review, 
then go to line 7. 

Waste source D/pe(s) Site Slope 

Containment Topography 

Physical state of waste Surface water uses 

Hazaralous constituents Location of sensitive environments 

Aquifer description % - mile radius population 

Site geology % - mile radius population 

Groundwater uses 1 - mile radius population 

Groundwater populations 2 - mile radius population 

Water supply well locations 3 - mile radius population 

Surface water intakes 4 - mile radius population 

Private well locations Wellhead protect:ion area 

Onsite workers Surface water population 

Site salmpling Schools, day car’e centers 

Note that the information aforementioned is, but not limited to, the type of data required to 
complete an evaluation of the site. 



6. 

. 

. 

Is there sufficient environmental sampling data to support the migration assessment and to evaluate any 
potential Imminent health threats? 

X -- Yes 

No 

Recommendation: Lower Priority for Further Action 

Comments (ii any): pr’ovide the rationale for the recommendation. 

Groundwater sampies coiiected during the remedial investigation indicate the presence of both organic 
and inorganic constitulents. 

Groundwater is extensively utilized as a source for potabie water within a four-mile vicinity of the site. 
However, there have been no Level I or II targets identified. 

Surface water samples collected from the groundwater recharge basins during the remedial investigation 
indicated levels of both inorganic and organic constituents. However, there is a low potential for off-site 
contaminant migration due to the presence of a stormwater management system which collects and 
diverts all runoff to the three groundwater recharge basins present on the site property. 

Contaminants are found in various locations on the site property at levels that are elevated when 
compared to those found in other areas with less influence by the activllies conducted during facility 
operations. However, access to the property is limited due to the presence of a fence aiong the site’s 
perimeter. 

There is no analytical documentation indicating a release of contaminants from the site property to the 
air. 
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SITE SUMMARY 

The Naval Weapons industrial1 Reserve Plant (NWIRP) site is situated on 108 acres in Bethpage, Nassau 

County, New York and is owned by the United States Navy. The NWIRP is located entirely within the 

Grumman Aerospace Corporation complex and is bordered on the north, west, and south by Grumman 

Facilities and a residential neighborhood on the east. The NWIRP facility was established in 1933 to 

conduct research, developmlent, and production of military aircraft. A site location and site map for 

the NWIRP site can be found in Reference 6, pp. 37-38. 

In 1986 a Naval Energy and Environmental Support Activity (NEESA) Initial Assessment Study (IAS) 

was conducted at the NWIRP site in Bethpage. The IAS identified three areas, which were adjacent 

to Plant No. 3, a large aircraft component manufacturing building, at the site which may pose a threat 

to human health or the environment: the former drum-marshaling area (Site No. 11, recharge basins 

and sludge-drying beds (Site No. 21, and the salvage storage yard (Site No. 31. 

The former drum-marshaling1 area was used from the 1950s until the early 1980s as a storage and 

assembly area for drummed wastes. The storage area was unlined and uncovered. Hazardous 

materials that were stored in the area include cadmium-bearing liquids, halogenated and non- 

halogenated solvents, and cyanide-containing materials. Additionally, the drum-marshaling area was 

underlain by a septic system leach field that was connected to Plant No. 3. Contaminants may have 

been inadvertently discharged to the leach field in the past. 

Site No. 2, the sludge-drying beds, is adjacent to Site No. 1. Three groundwater recharge basins are 

present nearby; which are presently used to discharge non-contact cooling water, ,treated process 

wastewater, and storm water runoff to these surface water bodies. Before the 198Os, contact cooling 

water from Plant No. 3 was discharged to the basins. A sludge-drying area for the dewatering of 

wastewater treatment plant sludges is adjacent to the recharge basins. This area was used for the 

dewatering by infiltration of .sludges from the Plant No. 2 wastewater treatment plant. These sludges 

may have contained elevated levels of inorganic compounds, including hexavalent chromium. 
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Site No. 3, the salvage storage yard, is adjacent to Plant No. 3 and the recharge basins. The area has been 

used since the 1950s for the storage and recycling of fixtures, tools, and metallic wastes. The area has been 

downsized several times in its history as parking lots have been expanded. Contaminants potentially present 

include heavy metals, cutting1 oils, and waste halogenated and non-halogenated solvents. 

In 1992 a Remedial Investigation (RI) was conducted at NWIRP under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN) program to characterize the nature and extent of potential 

environmental contamination and the associated risks to human health and the environment at NWIRP. 

During this investigation samples were taken from the site’s groundwater, soil, and the recharge basin’s 

surface water and sediments. The residential population in the site’s vicinity rely on the groundwater for 

potable water which is supplied by municipal water companies. There are numerous municipal potable 

water wells located within four miles of NWIRP with the closest well located approximately 0.75 miles east 

of the site. The nearest downslope surface water are the three groundwater recharge basins located in Site 

No. 2 of NWIRP. Each of these basins are approximately 1.35 million @ In s&e. Stormwater. noncontact 

cooling water, and treatment production line rinse waters discharge to these groundwater recharge basins. 

Access to the NWIRP site is limited by both a fence and guards and there are private residences located 

within two hundred feet of the Site Nos. 1 and 2 within NWlRP. 

Based on information contained in the remedial investigation report and the additional information collected 

both the groundwater, and soil exposure pathways are of primary concern. Groundwater samples collected 

during the remedial investigation indicate the presence of both organic and inorganic constituents. 

Groundwater is extensively utilized as a source for potable water with four miles of the site. Surface water 

samples collected from the groundwater recharge basins during the remedial investigation indicated levels 

of both inorganic and orgalnic constituents. However, there is a low potential for off-site contaminant 

migration due to the presence of a stormwater management system which collects and diverts all runoff to 

the three groundwater recharge basins present on the site property. Contaminants are found in various 

locations on the site property at levels that are elevated when compared to those found in other areas with 

less influence by the activities conducted during facility operations. There is no analytical documentation 

indicating a release of contaminants from the site property to the air. 
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SITE ASSESSMENT REPORT: SITE INSPECTION 

PART I: SITE INFORMATION 

1. Site Name/Alias Naval WeaDons Industrial Reserve Plant (NWIRPI BethDaae 

Street South Ovster Bav Road - 

City BethDaae State NY Zip _ 11714 

2. County Nassau County Code 059 Cong.Dist. 

3. CERCUS ID NO. NY21 70221162 - 

4. Block No.- Lot No. - 

5. Latitude 40”45’17”N Longitude 73”29’38”W 

USGS Quad. Huntinaton/Amitwille/Hicksville/FreeDort 

6. Approximate size of site 198 acres 

7. Owner COMNAVAIRSYSCOM Telephone No. 

Street Naval Svstems Air Command Headauarters. Jefferson Plaza 2. Room 528 

City Washinuton State DC Zip j! 3361 

8. Operator Grumman Aerosoace Core. Telephone No. 

Street Stewart Avenue - 

City BethDaae State NY Zip it1714 

9. Type of Ownership 

Private - X, Federal _ State 

- County - Municipal _ Unknown _ Other _ - 

IO. Owner/Operator Notificatilon on File 

- RCRA3001 _ Date CERClA 103~ - Date _ 

None - 2. Unknown 

Il. Permit Information 

Permit Permit No. Date Issued ExDiration Date Comments 

SPDES NY0096792 cooling water discharge 

12. Site Status 

X Active Unknown - Inactive - 
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13. Years of Operation 1933 to oresent 

14. Identify the types of waste sources (e.g., landfill, surface impoundment, piles, stained soil, above or 
below-ground tanks or containers, land treatment, etc.) on site. Initiate as many waste unit numbers 
as needed to Mentify all waste sources on site. 

(a) Waste Sources 

Waste Unit No. Waste Source Type Facility Name for Unit 

1 antaminated Soil 
2 Contaminated Soil 
3 antaminated Soil 

Site 1: Drum-Marshalinu Area 
Site 2: Sludae-Drvina Beds 
Site 3: Salvaae Storage Yard 

(b) Other Areas of Concern 

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify their 
locations on site. 

15. Information available from 

Contact Sandv Foose _ Agency U.S. EPA Telephone No. (908)906-6802 

Preparer David Kahlenberp Agency MALCOLM PIRNIE. INC. Date SeDtember 30. 1992 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following items. 

Waste Unit Site No. ‘l Drum-Marshalina Area 

Source Type 

Landfill X Contaminated Soil 

Surface Impalundment Pile 

Drums Land Treatment 

Tanks/Containers Other (leaiking pipelines) 

Description: 

The site is an open area that is approximately 400 by 400 feet in size. It was used from the early 
1950s until 1978 as an asse,mbly area and for the storage of drums containing liquid cadmium waste, 
cyanide, and waste halogenated and non-halogenated solvents. The area is unlined and uncovered and 
up to 300 drums were present at one time. The area was formerly the site of a septic system leach 
field that served Plant No. 3. The plant has been in operation since approximately 1940 and has been 
host to a wide variety of metal-finishing operations, including metal cleaning, painting, and 
electroplating. 

Hazardous Waste Quantity 

The quantity of waste stored and/or disposed here is not known. The area of the site (400 by 400 
feet) is 160,000 ft’. 

Hazardous SubstanceslPhysiical State 

Any wastes stored/spilled/disposed in this area were probably in a liquid form: either liquids in drums 
or liquids entering the former septic leach field. Potential contaminants include cadmium, other metals, 
and halogenated/non-halogenated solvents. 

Ref. No. 6, pp. 60-62 
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PART II: WASTE SOURCE INFORMATlON 

For each of the waste units Mentified in Part I, complete the following items. 

Waste Unit Site No. 2 - Sludae-Dtina Beds 

Source Type 

Landfill 

Surface lmpo8undment 

Drums 

Tanks/Contaiiners 

X Contaminated Soil 

Pile 

Land Treatment 

Other (leaking pipelines) 

Description: 

An approximate 300 by 300 foot area adjacent to the recharge basins was used formerly to dewater process 
wastewater treatment plant sludges generated from Plant No. 2. Sludges were piled in this area to allow 
water to infiltrate into the soil prior to disposal. 

Hazardous Waste Quantity 

The volume of sludges stored in this area is not known. A one time use of the area of the drying beds (300 
by 300 feet) equals 90,000 ft’. 

Hazardous Substances/Physical State 

Wastes were deposited in this area as wet sludge. Plant No. 2 processes included metal-finishing actlvllies. 
Wastewaters from the plant were sent to a wastewater treatment plant on site. The sludges dewatered in 
this area were generated by the treatment plant. Potential contaminants included heavy metals such as 
hexavalent chromium. 

Ref. No. 6, pp. 6264 
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PART II: WASTE SOURCE INFORMATlON 

For each of the waste units identified in Part I, complete the following items. 

Waste Unlt Site No. 3 Salvaae Storaae Yard 

Source Type 

Landfill X Contaminated Soil 

Surface Impoundment Pile 

Drums Land Treatrnent 

Tanks/Containers Other (leaking pipelines) 

Description: 

The yard is an open area, approximately 300 by 600 feet, used for the storage of scrap metal, fixtures, and 
tools. A drum storage area folr waste oils and halogenated and non-halogenated sdvents formerly existed 
in the area. The storage yard has been downsized several times since the early 1950s for the expansion 
of adjacent paved parking areas. 

Hazardous Waste Quantity 

The quantity of hazardous materials stored/spilled/deposited in the area is not known. The area of the site 
(300 by 600 feet) is calculated to be 160,000 ft’. 

Hazardous Substances/Physical State 

Liquids such as waste oils, halogenated/non-halogenated sdvents may have spilled from containers, or 
dripped from metals items stored in the salvage yard. Inorganic contamination, including heavy metals, may 
be present due to the nature of the materials stored there. 

Ref. No. 6, pp,. 6465 
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PART III. SAMPUNG RESULTS 
EXISTING ANALYTICAL DATA 

Samples for chemcial analysis were collected for surface and subsurface soil, groundwater, surface water, 
and sediments during a Phase I Remedial Investigation (RI). All samples were analyzed by a Contract 
laboratory Program (CLP) certified laboratory in accordance with CLP protocds. 

Analytical results indicated notable levels of organic compounds in the soil, surface water, and groundwater. 
The highest levels at NWIRP were found in the former drum-marshaling areas (Site No. 1). The surface soils 
at Site No. 3 (the salvage stomge area) exhibited the highest levels of inorganic constituents in the surface 
soils. Polychlorinated biphenyls (PCB’s) were also reported at different locations in the soils of all three sites 
of NWIRP. It should also be noted that surface water and sediment samples taken from the recharge basins 
at Site No. 2 possessed levels of organic constituents, mainly chlorinated ethenes. 

Ref. No. 7 
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PART IV. HAZARD ASSESSMENT 

GROUNDWATER ROUTE 

1. 

2. 

3. 

4. 

Describe the likelihood of a release of contaminant(s) to the groundwater as follows: observed 
release, suspected release, or none. Identify contaminants detected or suspected and provide 
a rationale for attributing them to the site. For observed release, define the supporting 
analytical evidence. 

There is an observed release of contaminants to the groundwater beneath the site. Maximum 
concentrations of the following compounds were detected in groundwater samples collected from 
monitoring wells: 58 ppm trichloroethylene (HN241), 3.6 ppm tetrachloroethylene (HN29S), 10 ppm 
1,l ,l -ttichloroethane (HN29S), 880 ppb 1 ,l dichloroethane (HN29S), 3.6 ppm 1,2.dichloroethene 
(HN29S), 392 ppb cadmium (HN27S), 2.69 ppm cyanide (HN27S), 86.7 ppb lead (USGS well), and 
169 ppb chromium (HN27S). The highest levels were detected in the drum-marshaling area. 

Ref. No. 7, pp. 4-12 to 4.32 

Describe the aquifer of concern; include information such as depth, thickness, geologic 
composition, areas of karst termin, permeability, overlying strata, confining layers, 
interconnections, discontinuities, depth to water table, groundwater flow direction. 

The site Is underlain by Pleistocene outwash sediments ranging from forty to one hundred thirty feet 
which are known as the lJpper Glacial Aquifer. The Upper Glacial Aquifer mainly consists of a highly 
permeable gravel, known as the Mannetto Gravel. The hydraulic conductivii of the formation Is 
approximately 1 .17 x 1 CP cm/set. The Magothy Formation lies immediately beneath the Upper 
Glacial aquifer and occurs to a depth of approximately 700 ft. The Magothy is unconfined in the area 
of the site and primarily contains coarse sand with varied amounts of day, lignite, and silt. The 
permeability of the Magcthy in the site’s area Is approximately 2.47 x lo” cm/set. The Magothy Is 
underlain by the a day member of the Raritan formation and Is found to a depth of 860 ft. with a low 
permeability of approximately 9 x 10-O cm/set. Underiylng the day of the Raritan Formation are 
sands of the Lloyd Sand Member of the Raritan Formation and it Is approximately 300 feet thick. 
Bedrock lies beneath the Lloyd Sand Member and is composed of impermeable schist, gneiss, and 
granite. Groundwater can be found on site at a depth of 40 feet with groundwater directional flow 
to the south. 

Ref Nos. 6, pp. 47, 71-713; 7, pp. 3-1 to 3-23 

What is the depth from the lowest point of waste disposal/storage to the highest seasonal level 
of the saturated zone of the aquifer of concern? 

The depth to groundwater from the ground surface is approximately 40 feet. 

Ref. Nos. 6, pp. 71-78; 7, pp. 3-1 to 3-23 

Identify and determine the distance to and depth of the nearest well that is currently used for 
drinking purposes? 

The nearest municipal drinking water wells to the site are a group of three wells which are operated 
by the Bethpage Water Company. 
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Well Number Distance Well Deoth 

6078 0.75 mile 275 
8767 0.75 mile 640 
8768 0.75 mile 678 

Ref. No. 6, p. 48 

5. If a release to groundwater is observed or suspected, determine the number of people that 
obtain drinking water from wells that are documented or suspected to be located within the 
contamination boundary of the release. 

,! release to the groundwater is observed but no potable water wells are located within the 
contamination boundary of suspected release. 

Ref. Nos.. 6, p. 48 

6. Identify the population served by wells located within 4 miles of the site that draw from the 
aquifer of concern. 

Distance Pooulation 
0 .- Yi mi 0 
> Vi - lh mi 0 
>‘A-1 mi 16,929 
>I -2 mi 47,174 
>2-3mi 125,413 
>3-4mi 113,244 

State whether groundwater is blended with surface water, groundwater, or both before 
distribution. 

The groundwater is blended with groundwater before distribution. 

Ref. No. 6, p. 49 

Is there a well head protection area within 4 miles of the site? 

The site lies directly within a New York State Department of Environmental Conservation (NYSDEC) 
designated wellhead protection area. 

Ref. No. 3 

Does a waste source overlie a designated or proposed welihead protection area? If a release 
to groundwater is observed or suspected, does a designated or proposed weilhead protection 
area lie within the contaminant boundary of the release? 

The site overlies a NYSDEC designated wellhead protection area. This designated wellhead 
protection area does lie within the contaminant boundary of the release. 

Ref. No. 3 
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7. Identify uses of groundwater within 4 miles of the site (i.e. private drinking source, municipal 
source, commercial, irrigation, unusable). 

The groundwater is extensively utilized as a source for potable water within four miles of the site. 

Ref. Nos. 6, pp. 49, 74, 249; 7, PP. 3-7 

SURFACE WATER ROUTE 

8. Describe the likelihood of a release of contaminant(s) to surface water as follows: observed 
release, suspected release, or none. Identify contaminants detected or suspected and provide 
a rationale for attributing them to the site. For observed release, define the supporting 
analytical evidence. 

There is an observed release of both organic and inorganic constituents to the surface water 
associated with NWIRF’. Surface water/sediment samples taken from the groundwater recharge 
basins (isolated surface water bodies) located in Site No. 2 indicate the following maximum 
concentrations: 35 ppb trichloroethene (SWl), 6 ppb 1 ,l ,l -trichloroethane (SWl), 0.14 ppm mercury 
(SDlOO), 27.5 ppm chromium (SD200) 141 ppm copper (SD202). and 0.96 ppm silver (SD202). Storm 
water, non-contact cooling water and treatment production associated rinse waters discharge to these 
basins. 

Ref. Nos. 6, pp. 62 - 64; 7, pp. 4-59 - 4-66. 

9. Identify the nearest downslope surface water. If possible, include a description of possible 
surface drainage patterns from the site. 

The nearest downslope surface waters are the three groundwater recharge basins located in Slte No. 
2 of NWIRP. These three large groundwater recharge basins each are approximately 300 x 300 feet 
in size, with the maximum operating fill level of approximately 15 feet. It is not known if during 
operations thls level was maintained on a continual basis for each basin. Stormwater, non-contact 
cooling water and treatment production associated rinse waters discharge to these basins. 

Ref. No. 6, pp. 62 - 64, 251 

10. What is the distance in feet to the nearest downslope surface water? Measure the distance 
along a course that runoff can be expected to follow. 

The distance to the nearest downslope water is zero feet. 

Ref. No. 6, pp. 49, 249-251 

11. Determine the type of floodplain that the site is located within. 

The site is located outside the 500-year floodplain. 

Ref. No. 6, pp. 50, 249-251 

12. Identify drinking water intakes in surface waters within 15 miles downstream of the point of 
surface water entry. For each Intake identify: the name of the surface water body in which the 
intake is located, the distance in miles from the point of surface water entry, population served, 
and stream flow at the intake location. 



Report No.: 6003666 
Rev. No.: 0 

There is a low potential for a contaminant migration to surface water remote from the site property 
due to the presence of a stormwater management system to collect and divert runoff to groundwater 
recharge basins. Thus, there are no drinking water intakes in surface waters within fiieen miles 
downstream of the site which may be potentially effected. 

Ref. Nos. 6, pp. 49, 249,251; 7, p. 16 

13. Identify fisheries that exist within 15 miles downstream of the point of surface water entry. For 
each fishery specify the following information: 

There is a low potential for a contaminant migration to surface water remote from the site property 
due to the presence of a stormwater management system to collect and divert runoff to groundwater 
recharge basins. Hence, there are no fisheries existing along the surface water pathway that may be 
potentially effected. 

Ref. Nos. 6, pp. 49, 249-251; 7, P. f-6 

14. Identify surface water sensitive environments that exist within 15 miles of the point of surface 
water entry. 

There is a low potential for a contaminant migration to surface water remote from the slte property 
due to the presence of a, stormwater management system to collect and divert runoff to groundwater 
recharge basins. Hence, there are no sensitive environments existing along the surface water 
pathway that may be potentially effected. 

Ref. Nos. 5, 6, pp. 49, 249-251; 7, p. 16 

15. If a release to surface water is observed or suspected, identify any intakes, fisheries, and 
sensitive environments from question Nos. 12-14 that are or may be located within the 
contamination boundaIry of the release. 

Intake: None 

Fishery: None 

Environment: Nonme 

There is a low potential for a contaminant migration to surface water remote from ,the site property 
due to the presence of a stormwater management system to collect and divert runoff to groundwater 
recharge basins. Therefore, there are no intakes, fisheries, or sensitlle environments existing along 
the surface water pathway which may be potentially effected. 

Ref. Nos. 5, 6, pp. 49, 249-251; 7, p. 16 
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SOIL EXPOSURE PATHWAY 

16. Determine the number of people that occupy residences or attend school or day care on or 
within 200 feet of the site property. 

A total of ninety-seven peopfe occupy residences within 200 feet of the site property. No day care 
or schools have been kdentified. 

Ref. Nos. 4; 6, pp. 249, 272 

17. Determine the number of people that regularly work on or within 200 feet of the site property. 

Seventy-eight people work at the NWIRP site. 

Ref. No. 6, p. 277 

18. Identify terrestrial sensitive environments on or within 200 feet of the site property. 

No known terrestrial sensitive environments occur on or within 200 feet. 

Ref. No. 5 

AIR ROUTE 

19. Describe the likelihood of release of contaminants to air aa follows: observed release, 
suspected release, or none. ldentlfy contaminants detected or suspected and provide a 
rationale for attributing them to the site. For observed release define the supporting analytical 
evidence. 

There has been no observed or suspected release of contaminants to the air from the site. 

Ref. No. 6, p. 52 

20. Determine populations that reside within 4 miles of the site. 

Distance Pooulation 
0 - ‘fi mi 97 
> l/4 - 1% mi 2,101 
>I%-1 mi 12,718 
>l-2mi 58,207 
>2-3mi 88,801 
>3-4mi 98,545 

Ref. No. 2 
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21. Identify sensitive environments, including wetlands and associated wetlands acreage, within lh 
mile of site. 

0 - !A mile l/4 - lh mile 
Sensitive Environments/Wetland Acreaw Sensitive EnvlronmentsMletland Acre-. 
Wetlands - approximately 2.3 acres Wetlands - approximately 0.8 acres 

There have been rare plants, animals, natural communities, and significant habitats Mentified In the 
site’s vicinity. 

Ref. No. 5, 6, p. 251 

22. If a release to air is observed or suspected, determine the number of people that reside or are 
suspected to reside within the area of air contamination from the release. 

A release to the air of clontaminants from this site has been neither observed nor suspected. 

Ref. No. 6, p. 53 

23. If a release to air is observed or suspected, identify any sensitive environments, listed in 
question No. 21, that are or may be located within the area of air contamination from the 
release. 

A release to the air of contaminants from this site has been neither observed nor suspected. 

Ref. No. 6, p. 53 
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TABLE 3.1. 
WELtHEAD PROTECTION AREA 

DELINEATION SUMMARY 

Geographic Region Baseline Delineation 

Magothy & Lloyd Aquifers Deep flow Recharge Area 

Simplified Variable Shape: 

l,!XO fL mdius upgradient 
500 R radius downgradient 

Unconsdldated Aquifers Aquifer Boundaries 
(land surface) 

Bedrock Aquifers Fbed Radius: ‘1,500 ft. radius 
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LONG ISLAND 
./ 
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0 +-cqJ 
\?.o/J 3 
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‘T;// d esignat;d the major unconsolidated deposits on Long Island to be E’rimary’;,,,,;“$’ yS 
torldmg .‘>_ i’ aquifers. References and generalized descriptions of these aquifers are e ~_ 
d-h--~.';, given in: *\o‘At: <A i _)",, D,.'>. -A* , 
-3 7 . . 

Cohen. Philip, Frank@, 0. L., and Foxworthy, 8. L., 1968, An atlas -- -- ,,.NI 
of Long Island's water resources: New York State Water 
iiesources Commission Bulletin 62, 117 p* 

CM.,. 
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New York State Department of Environmental Conservation 
Wildlife Resources Center 
Information Services 
700 Troy-Schenectady Road 
Latham, New York 12110-2400 

Thomas C. Jorling 
Commissloner 

September 15, 1992 

We have reviewed the New York Natural Heritage Program files with 
respect to your request for biological information concerning the Naval 
Weapons Industrial Reserve Plant Superfund site, as indicated on your map, 
located in the Town of Oyster Bay, Nassau County, New York State. 

Enclosed is a computer printout covering the area you requested to 
be reviewed by our staff. The information contained in this report 
is confidential and may not be released to the public without 
permission from the New York Natural Heritage Program . 

Our files are continually growing as new habitats and occurrences of 
rare species and communities are discovered. In most cases, site-specific or 
comprehensive surveys for plant and animal occurrences have not been con- 
ducted. For these reasons, we can only provide data which have been as- 
sembled from our files. We cannot provide a definitive statement on the 
presence or absence of species, habitats or natural communities. This 
information should not be substituted for on-site surveys that may be re- 
quired for environmzal assessment. 

David Kahlenberg 
Malcolm Pirnie 
104 Interchange Plaza 
Cranbury, New Jersey 08512-9543 

Dear Mr. Kahlenberg: 

This response applies only to known occurrences of rare animals, plants 
and natural communities and/or significant wildlife habitats. You should 
contact our regional office, Division of Regulatory Affairs, at the address 
enclosed for information regarding any regulated areas or permits that may be 
required (e.g., regulated wetlands) under State Law. 

If this project is still active one year from now we recommend that you 
contact us again so that we may update this response. 

Sincerely, 

NY Natural Herita 
Encs. 
cc: Reg. 1, Wildlife Mgr. 

Reg. 1, Fisheries Mgr. 

NY Heritage Program is supported in part by The Nature Conservancy 
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NWIRP BETHPAGE - 02/17/92 

--------------------------------------------------- -------,----------.--- ______ 
Ground Water Pathway Criteria List 

Primary Targets 

R 
1 
1 
1 
I 
I 
I 
1 
1 
I 
1 
B 
1 

-------------------------------------------------- -------.------------------- 
Is any drinking water well nearby? (y/n/u) Y 

Has any nearby drinking water well been closed? (y/n/u) N 

Has any nearby drinking water well user reported 
foul-testing or foul-smelling water? (y/n/u) N 

Does any nearby well have a large drawdown/high production rate? (y/n/u) Y 

Is any drinking water well located between the site and other wells 
that are suspected to be exposed to a hazardous substance? (y/n/u) N 

Does analytical or circumstantial evidence suggest contamination 
at a drinking water well? (y/n/u) N 

Does any drinking water well warrant sampling? (y/n/u) N --------------------------------------------------- ------.-------------------, 
Other criteria? (y/n) N 

--------------------------------------------------------- .-------------------, 
PRIMARY TARGET(S) IDENTIFIED? (y/n) N 

Summarize the rationale for Primary Targets: 

NO DRINKING WATER WELLS USED BY THE MUNICIPAL SUPPLIERS SURROUNDING 
THE SITE ARE KNOWN TO HAVE BEEN CLOSED BECAUSE OF CONTAMI:NATION 
RELATED TO THE FACILITY. 

---------------------------------------------------- -_---_-. --.----------------. 

1 

I 

1 e 

1 

13 
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GROUND WATER PATHWAY SCORESHEETS 
-----. 

Pathway Characteristics 1 Ref ------------------------------------------------------ ----.--.s------ -m-- + ----. 
Do you suspect a release? (y/n) Yes I ------------------_________ __ ----------------------.--------+-----+---~ 
IS the site located in karst terrain? (y/n) No 1 I,2 ------------------------------------------------------------.-----------+----, 
Depth to aquifer (feet): 45 1 I,2 ----------------------- -------------------------------------------+----, 
Distance to the nearest drinking water well (feet): 4000 I 6,7 -------------------------------------------------- ------_--.-----------_____I 

------------------______________________--------------------.----------------. 

I 
Suspected No Suspected 

LIKELIHOOD OF RELEASE Release Release Reference: 
----------------------------------+------------- +-----------.---- + ----------- 

1. SUSPECTED RELEASE I 550 I ---------------------------------- + __---- ----e-s+--------------- 
2. NO SUSPECTED RELEASE I I 0 -----------------------------------+------------- +-----------.---- 

LR= 1 550 I 0 
______ __------------.---------------- 

Targets 
-------------------------------------------------------------'---------------- 

Suspected No Suspected 
TARGETS Release Release 

----------------------------------+ _______-,----- +-MB----.---,---- 
3. PRIMARY TARGET POPULATION 

0 person(s) 0 
----------------------------------+ -------------+--------------- 

4. SECONDARY TARGET POPULATION 4889 0 
Are any wells part of a 
blended system? (y/n) Y 

----------------------------------~ _ _------+-me----.------- 
5. NEAREST WELL I 9 I 0 

----------------------------------+ -------------+-------.------- 
6. WELLHEAD PROTECTION AREA 

None within 4 Miles I 
0 

I 
0 

----------------------------------+ __ -----+------a-.------- 
7. RESOURCES I 5 I 0 -----------------------------------+-------------+-------.------- 

T=l 4903 1 0 

I + 

WASTE CHARACTERISTICS 

GROUND WATER PATHWAY SCORE: 

Reference 
I----------- 

18 I 

I 100 I --- --__---_--- - -----_._,_--____- 
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Ground Water Target Populations 

Page: 5 

------------------------------------------------------- -I----,---------------- 

I/ Primary Target Population Dist. 
Drinking Water Well ID I 

Population 
(miles) Served Reference Value '---'-""'-----------------------+-------+------------+---~-------+-------- 

I None I I 

1 
-----------,-----------------------+-------+----------- -+--‘-a----w-B-+ -------- 

I I I I ----------------------------------+-------+----------- -+----------e-B+ -------- 
I I I 

1 
I ----------------------------------+-------+------------~----,-------+-------- 

I I I I ----------------------------------+-------+ ------------i----.-------+-------- 

I’ I I I I -------------------------------------------------------------.-------+-------- 
Total I 

w-w------ 

I ---------------------------------------------------- ---------,---------------- 
1 Secondary Target Population 

Distance Categories 
Population 

Served ~ Reference Value ------------------------------------------+------------ t-----------+-------- 
0 to l/4 mile I O I 6,7 I 0 ------------------------------------------+------------+----,-------+-------- 
Greater than l/4 to l/2 mile I O I 6,7 I 0 ------------------------------------------+------------+----,-------+-------- 
Greater than l/2 to 1 mile I 16929 I 6‘7 I 522 

Greater than 1 to 2 miles I 47174 I 6,7 I 939 

41 ------------------------------------------+------------~---~-------+-------- Greater than 2 to 3 miles I 125413 I 6,7 I 2122 I; Greater than 3 to 4 miles I 113244 I 6,7 I 1306 
------------------------------------------------------------~-------+-------- 

Total I 4889 
--------- 
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Apportionment Documentation for a Blended System 
----------------------- --__ ------B-w---------------------------- 

BETHPAGE WD: 4 WELLS-16929 RES. IN 0.5-l MI., 5 WELLS-16071 
RES. IN l-2 MILES 

LEVITTOWN WD: 7 WELLS-42600 RES. IN 2-3 MI., 2 WELLS-7400 RES. IN 
3-4 MILES 

PLAINVIEW WD: 4 WELLS-10989 RES. IN l-2 MI., 6 WELL%24ol11 RES. IN 
2-3 MILES 

HICKSVILLE WD: 4 WELLS-20114 RES. IN 1-2 MI., 8 WELLS-27’700 RES. IN 
2-3 MILES 

E MEADOW WD: 2 WELLS-7862 RES. IN 3-4 MILES 
BOWLING GREEN WD: 2 WELLS-12000 RES. IN 3-4 MILES 

S FARMINGDALE WD: 6 WELLS-25747 RES. IN 2-3 MI., 3 WELLS-17478 
RES. IN 3-4 MILES 

FARMINGDALE VILLAGE: 2 WELLS-5355 RES. IN 2-3 MI., 1 WELL-3091 RES. 
IN 3-4 MILES 

NY WATER-MERRICK: 2 WELLS-35301 RES. IN 3-4 MILES 
WESTBURY WD: 1 WELL-38 RES. IN 3-4 MILES 
JERICHO WD: 4 WELLS-16794 RES. IN 3-4 MILES 
S HUNTINGTON WD: 3 WELLS-11935 RES. IN 3-4 MILES 
E FARMINGDALE WD: 2 WELLS-1345 RES. IN 3-4 MILES 
NO PRIVATE HOME WELLS ARE KNOWN TO EXIST IN A 4-MILE RADIUS 

----------------------------------------------- ___-- ---.--,---.---------______I 
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OMB Approval Number: 2050-O( 
Approved for Use Through: 11 

--------------------------------------------------------.-----.---------------- 
IDENTIFICATION 

POTENTIAL HAZARDOUS ---u----.---------------- 

WASTE SITE 
State: CERCLIS Number 

NY NY217022162 
--------.---------------- 

PRELIMINARY ASSESSMENT FORM CERC!LIS Discovery Date: 
UNKNOWN 

--------------------------------------------------------~-------------------. 
1. General Site Information 

Name: Street Address: 
NWIRP BETHPAGE 

---------------------------------------+-----------------.-------------------. 
City: State: 

I I 

Lip Code: County: co. 
BETHPAGE NY 11714 NASSAU 

I I 

Cone 
Code: Disi 

059 
------------------------------+ ---------------------+ ----.--_---------------. 

Latitude: Longitude: Approx. Area of Site: Staltus of Site: 
40 45' 17.0" 73 29' 38.0" 0 sq feet .Ac:tive 

--------------------------------------------------------~-------------------. 
2. Owner/Operator Information 

--------------------------------------------------------~-------------------. 
Owner: Operator: 

COMNAVAIRSYSCOM GRUMMAN AEROSPACE CORPORATION 

Street Address: Street Address: 
JEFFERSON PLAZA 2, ROOM 528 

--------------------------------------+ ------------------.--________________I 
City: City: 

WASHINGTON BETHPAGE 
--------------------------------------+ ------------------.--.----------------. 

State: Zip Code: Telephone: State: Zip Code: Telephone: 
DC 20361 NY 11714 

--------------------------------------+-----------------~-~----------------, 
Type of Ownership: How Initially Identified: 

Private Not Specified 
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NWIRP BETBPAGE - 02/17/92 

-----'---------------------~ ___-----------------_______u____________-------- 

I 
I 
1 
1 
I 
1 
I 
I 

POTENTIAL HAZARDOUS 

WASTE SITE 

IDENTIFICATION 
---I-.------------------- 

State: CERCLIS Number 
NY NY217022162 

-----.------------------- 
PRELIMINARY ASSESSMENT FORM CERC:LIS Discovery Date: 

UNKNOWN 

3. Site Evaluator Information 
__----------____________________________-----------------.------------------- 

Name of Evaluator: 
RANDY PATARCITY 

Agency/Organization: Date Prepared: 
HALLIBURTON NUS 02/04/92 --------------__-_______________________-----------------.------------------- 

Street Address: City: State 
999 WEST VALLEY ROAD WAYNE PA 

-------------------------------------- +------------------.------------------- 
Name of EPA or State Agency Contact: 

FRANK KLANCHAR (USN) 
Telephone: 

(215) 897-6280 
-------------------------------------- , _--------------.------------------- 

Street Address: City: State 
NAVFACENGCOM BLDG 77-L PHILADELPHIA PA 

---------------------------------------------------------.------------------- 

4. Site Disposition (for EPA use only) 
---------------------------------------------------------,------------------- 

Emergency 
Response/Removal 
Assessment 
Recommendation: No 

CERCLIS 
Recommendation: 
Higher Priority SI 

Date: Date: 

I 
----------------------------------------------------------------------------- 

I 
I 
I 
I 
I 
I 
1 
I 

Signature: 

Name: 

Position: 
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Page: 3 

l -------------------_----------------------------------- ---,------------------- 

IDENTIFICATION 
POTENTIAL HAZARDOUS -----,------------------- 

Stat=: CERCLIS Number 
WASTE SITE NY NY217022162 

------------------------ 
PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date: 

UNKNOWN 
-----------------__ _-------------------___________Y________------------ 

5. General Site Characteristics 
--------------_-________________________------------------------------------- 

Predominant Land Uses Within 
1 Mile of Site: 

Site Setting: Years of Operation: 
Beginning Year: 1933 

Industrial Urban 
Commercial Ending Year: 1992 
Residential 
DOD 

----------------------------------------------+ --------------,---------------- 

Type of Site Operations: Waste Generated: 
Manufacturing Onsite 

Industrial Organic Chemicals -------------.---------------- 
Metal Coatings, Plating, Engraving Waste Deposition Authorized 
Metal Forging, Stamping 
Fabricated Structural Metal Products 

By: Present Owner 
--------I----.---------------- 

Electronic Equipment Waste Accessible to the Publi 
Junk/Salvage Yard No 
DOD -------------.---------------- 
RCRA Distance to Nearest Dwelling, 

Large Quantity Generator School, or Workplace: 
75 Feet 

___-----__-_____________________________---------------------.---------------- 
6. Waste Characteristics Information 

___-_--_________________________________---------------------.---------------- 
Source Type Quantity Tier 

Contaminated soil 
Contaminated soil 

1.60e+05 sq ft A 

Contaminated soil 
2.70e+05 sq ft A 

Contaminated soil 
9.00e+04 sq ft A 
2.40e+05 sq ft A 

( :eneral Types of Waste: 
Metals 
Organics 
Inorganics 
Solvents 
Paints/Pigments 
Oily Waste 

-------------------._______________I 

Physical State of waste as Deposits 
Liquid 

Tier Legend 
Sludge 

C = Constituent w = Wastestream 
V = Volume A = Area 

---w-m-- -----_ ___ _ _----- -----------.-----.---------------- 



I 
POTENTIAL HAZARDOUS 

I WASTE SITE 

PRELIMINARY ASSESSMENT FORM 

IDENTIFICATION 
--------_------------___( 

State: CERCLIS Numbe: 
NY NY217022162 ----.---o------------___I 

CERCLIS Discovery Date 
UNKNOWN 

7. Ground Water Pathway 

Is Ground Water Used 
for Drinking Water 
Within 4 Miles: 

Yes 
Type of Ground Water 
Wells Within 4 Miles: 

Municipal 

------------------------ 

Depth to 
Shallowest Aquifer: 

45 Feet 

Karst Terrain/Aquifer 
Present: 

No 

I PA-more 1.0 Scoresheets 
NWIRP BETRPAGE - 02/17/92 

Page: 4 

-----------------_-_____________________---------------------.---------------~ 

Is There a Suspected 
Release to Ground 
Water: 

Yes 

------------------------ 
Have Primary Target 
Drinking Water Wells 
Been Identified: No 

------------------------ 
Nearest Designated 
Wellhead Protection 
Area: 

None within 4 Miles 

List Secondary Target 
Population Served by 
Ground Water Withdrawn 
From:: 

0 - l/4 Mile 

>1/4 - l/2 Mile 

>1/2 - 1 Mile 1692 

>l - 2 Miles 4717 

>2 - 3 Miles 12541 

>3 - 4 Miles 11324 

Total 30276 
-------------------------------------------------------,--------------------- 

7 
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Pager 5 

------------------------------------------------------ 
--I--.---_---------------. 

POTENTIAL HAZARDOUS 

WASTE SITE l 

PRELIMINARY ASSESSMENT FORM 

IDENTIFICATION 

State: CERCLIS Number 
NY! NY217022162 

CERCLIS Discovery Date 
UNKNOWN 

---------------------------------------------------- 

8. Surface Water Pathway Part 1 of 4 
-----------------------------------------------------------------------------. 

Type of Surface Water Draining 
Site and 15 Miles Downstream: 

Other: 
NONE 

Shortest Overland Distance From Any 
Source to Surface Water: 

17424 Feet 
3.3 MiILes 

. 

----------------------------------+ ------------------- --_--.---------------- 

Is there a Suspected Release to Site is Located in: 
"urface Water: No > 500 yr floodplain 
.----------------------------------------------------------'---------------- 
. Surface Water Pathway Part 2 of 4 
----------------------------------------------------------,---------------- 

I 
Drinking Water Intakes Along the Surface Water Migration Path: No 

Have Primary Target Drinking Water Intakes Been Identified: No 

Secondary Target Drinking Water Intakes: 
None 
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----------------________________________------------------------------------- 

POTENTIAL HAZARDOUS 

WASTE SITE 

PRELIMINARY ASSESSMENT FORM 

IDENTIFICATION 
------------------------ 

Statme: CERCLIS Number 
NY NY217022162 

------------------------ 
CERCLIS Discovery*Date: 

UNKNOWN 
____------__-___________________________------------------------------------- 

8. surface Water Pathway Part 3 of 4 
_--------------_-__ _-__ ------m-----w-------------------------------- 

Fisheries Located Along the Surface Water Migration Path: NO 

Have Primary Target Fisheries Been Identified: NO 

Secondary Target Fisheries: 
None 

___-_---_-______________________________-----------------.------------------- 
.j . Surface Water Pathway Part 4 of 4 
--------__--____________________________----------------.------------------- 
vJetlands Located Along the Surface Water Migration Path? (y/n) No 

Have Primary Target Wetlands Been Identified? (y/n) NO 

Secondary Target Wetlands: 
None 

-----------------_----- ___---__----------------------.------------------- 
Other Sensitive Environments Along the Surface Water Migration Path: No 

Have Primary Target Sensitive Environments Been Identified: NO 

Secondary Target Sensitive Environments: 
None 
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---M-w ---------------------------------------------- ------_------------------ 

I IDENTIFICATION 
POTENTIAL HAZARDOUS -----.------------------- 

State: CERCLIS Number 
WASTE SITE NY NY217022162 

------------------------ 
PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date: 

UNKNOWN 
----------------------------------------------- ----------------------------- 

9. Soil Exposure Pathway 
------------------__--------------------------------------------------------- 

Are People Occupying Residences or 
Attending School or Daycare on or Number of Workers OnSite: 1 - 100 
Within 200 Feet of Areas of Known 
or Suspected Contamination: Yes 
Total Resident Population: 97 
.---------------------------------------------- -------------,---------------- 
Have Terrestrial Sensitive Environments Been Identified on or Within 

200 Feet of Areas of Known or suspected Contamination: No 

10. Air Pathway 
----------------------------------------------- -------------.---------------. 

Total Population on or Within: Is There a Suspected Release to Air: No 
Onsite 78 ___________-- ------------,---.---------------. 

0 - l/4 Mile 602 Wetlands Located 
>1/4 - l/2 Mile 901 Within 4 Miles of the Site: No 
>1/2 - 1 Mile 11020 

>l - 2 Miles 62034 ------------ _------------.--..---------------. 
>2 - 3 Miles 73605 Other sensitive Environments Located 
>3 - 4 Miles 88015 Within 4 Miles of the Site: No 
Total 236255 

--------------------------------------------- ----------.--.--..---------------. 
Sensitive Environments Within l/2 Mile of the Site: 

None 

-------------- -----_____________ _________-- -----------.--..---------------. 
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Pager 1 

-------------------------------------------------- -------------------_---,--- 

Waste Characteristics (WC) calculations: 

1 DRUM MARSHALL. AREA Contaminated soil Ref: 1,2 WQ value maximum 

Area 1.60E+05 sq ft 4.71E+OO 4.71E+O 
SITE 1 FORMER DRUM MARSHALLING AREA AND ADJACENT YARD IS APPROX. 
400 FEET BY 400 FEET. A SEPTIC SYSTEM LEACH FIELD CONNECTED TO 
PLANT NO. 3 WAS FORMERLY LOCATED BENEATH THIS AREA. 

2 RECHARGE BASINS Contaminated soil Ref: 1,2 WQ value maximum 

Area 2.70E+05 sq ft 7.94E+OO 7.94E+o 
SITE 2 THREE RECHARGE BASINS LOCATED AT SITE 2 =E EACH APPROX. 300 
FEET BY 300 FEET IN AREA. THE BASINS RECEIVED CONTACT COOLING WATER 
AND OTHER INDUSTRIAL DISCHARGES FROM PLANT NO. 3 IN PAST YEARS. 

3 SLUDGE DRYING BEDS Contaminated soil Ref: 1,2: WQ value maximum 

Area 9.00E+04 sq ft 2.65E+OO 2.65E+O 
SITE 2 AN AREA FORMERLY USED TO AS A DRYING AREA FOR INDUSTRIAL 
WASTEWATER TREATMENT PLANT SLUDGES IS LOCATED ADJACENT TO THE 
RECHARGE BASINS. THE AREA IS APPROX. 300 FEET BY 300 FEET. THE 
WATER CONTAINED IN THE SLUDGES WAS ALLOWED TO 1NFI:LTRATE INTO THE 
SOIL. 

4 SALVAGE STORAGE AREA Contaminated soil Ref: 1,2 W'Q value maximum 

Area 2.4OE+O5 sq ft 7.06E+OO 7.06E+O 
SITE 3 THE SALVAGE STORAGE YARD HAS BEEN USED FOR THE STORAGE OF 
WASTE AND RECYCLEABLE METALS. OILS AND SOLVENTS RELATED TO METAL 
FINISHING ACTIVITIES MAY HAVE DRIPPED FROM THE SCRAP MATERIAL TO THE 
SOIL SURFACE. THE APPROX. ORIGINAL AREA OF THE STORAGE YARD IS 600 
FEET BY 400 FEET. PORTIONS OF THE SALVAGE STORAGE YARD HAVE BEEN 
PAVED FOR USE AS PARKING LOTS. 

WQ total 2.243+0: 

/ Waste Characteristics Score: WC = 1: 
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_--------------_________________________------------------.------ --------w--e- 
Ground Water Pathway Criteria List 

Suspected Release ------------____________________________-----------------.------------------- 
Are sources poorly contained? (y/n/u) Y 

Is the source a type likely to contribute to ground water contamination 
(e-g-, wet lagoon)? (y/n/W Y 

Is waste quantity particularly large? (y/n/u) U 

Is precipitation heavy? (y/n/u) N 

Is the infiltration rate high? (y/n/u) Y 

Is the site located in an area of karst terrain? (y/n) N 

Is the subsurface highly permeable or conductive? (y/n/u) Y 

Is drinking water drawn from a shallow aquifer? (y/n/U) Y 

Are suspected contaminants highly mobile in ground water? (y/n/u) Y 

Does analytical or circumstantial evidence sug:zst 

____-__________________________ s'o"l"_""Eer_-lsTam~~~~~~~~~-~~~~~~~-----~ 
Other criteria? (y/n) N __----------_--_________________________-------------------~---------------- 

SUSPECTED RELEASE? (y/n) Y 

Summarize the rationale for Suspected Release: 

SAMPLING OF GROUNDWATER BY HALLIBUTON NUS IN SEPTEMBER ANlD DECEMBER 
OF 1991 INDICATED THE PRESENCE OF CONTAMINATION IN THE GROUNDWATER 
AND SOILS OF THE STUDIED SITES. CONTAMINANTS FOUND IN SITE 1 GROUND- 
WATER INCLUDE l,l,l-TRICHLOROETHANE (UP TO 10000 UG/L), 
TETRACHLOROETHANE (UP TO 3600 UG/L), 
3600 UG/L). 

AND 1,2-DICHLOROETHE:NE (UP TO 
CONTAMINANTS IDENTIFIED IN SITE 2 GROUNDWATER INCLUDE 

TRACE LEVELS OF TCE, AND TCE (UP TO 35 UG/L) IN THE RECHARGE BASIN 
WATERS. CONTAMINANTS IDENTIFIED IN SITE 3 GROUNDWATER INCLUDE TCE 
(UP TO 120 UG/L), 
(up to 75 ug/l). 

1,2-DCE (UP TO 100 UG/L), AND TETRACHLOROETHANE 

TCE WAS FOUND IN WELL HN-24-I AT 58000 UG/L. 

I 
------ --------------__---_____________________-------------------------------- 
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Pager 7 

Surface Water Pathway Criteria List 
suspected Release ----o---o------__________ ___~~~~~~~~~~~-~~~~-----------.-------~~~~~~~~~. 

Is surface water nearby? (y/n/u) 

Is waste quantity particularly large? (y/n/u) 

Is the drainage area large? (y/n/u) 

Is rainfall heavy? (y/n/u) 

Is the infiltration rate low? (y/n/u) 

Are sources poorly contained or prone to runoff or flooding? (y/n/u) 

Is a runoff route well defined(e.g.ditch/channel to surf.water)? (y/n/u) 

Is vegetation stressed along the probable runoff path? (y/n/u) 

Are sediments or water unnaturally discolored? (y/n/u) 

Z.s wildlife unnaturally absent? (y/n/u) 

Has deposition of waste into surface water been observed:? (y/n/u) 

Is ground water discharge to surface water likely? (y/n/u) 

Does analytical/circumstantial evidence suggest S. W. contam? (y/n/u) 
_---------_--___________________________o---------------.--.----------------- 

Other criteria? (y/n) N -----_--_-_-____________________________----------------~-------------------- 
SUSPECTED RELEASE? (y/n) 

Summarize the rationale for Suspected Release: 

NO RELEASE OF CONTAMINANTS VIA THE SURFACE WATER PATHWAY HAS 
3CCURRED AT THE SITE. NO DIRECT SURFACE WATER MIGRATION PATHWAWY 
EXISTS AT THE SITE. SURFACE WATER RUNOFF IS EITHER INFILTRATED INTO 
THE SOIL OR RECEIVED BY STORM SEWERS. THE STORM SEWERS IN THE STUDY 
AREA OUTFALL TO THE SITE 2 RECHARGE BASINS. THE NEAREST SURFACE 
WATER FEATURE IS MASSAPEQUA CREEK LOCATED 3.3 MILES TO THE SOUTHEAST. 

-------------------------------------------------- -------------o------o----- 

I 

1 

I 

I7 
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____-------_____________________________--------------------.---------------- 

surface Water Pathway Criteria List 
Primary Targets ---------------- ___-__---------------------------------'---------------- 

Is any target nearby? (y/n/u) 
N Drinking water intake 

If yes: 

N Fishery 
N Sensitive environment 

Has any intake, fishery, or recreational area been closed? (y/n/u) 

Does analytical or circumstantial evidence suggest surface water 
contamination at or downstream of a target? (y/n/u) 

Does any target warrant sampling? (y/n/u) 
N Drinking water --Itake 

If yes: 

N Fishery 
N Sensitive environment __---------_____________________________--------------.---------------------- 

Other criteria? (y/n) N ------------_-_ __--------------------------~-------------------- 
PRIMARY INTAKE(S) IDENTIFIED? (y/n) 

mmarize the rationale for Primary Intakes: 

NO SURFACE WATER INTAKES EXIST DOWNSTREAM OF THE SITE:. NO DIRECT 
SURFACE WATER MIGRATION PATHWAY EXISTS FROM THE SITE. SURFACE WATER 
UNOFF IS EITHER INFILTRATED INTO THE SOIL OR IS RECEIVED BY STORM 
SEWERS. THE STORM SEWERS IN THE AREA OF THE SITES OUTFALL TO i"HE 
SITE 2 RECHARGE BASINS. THE NEAREST SURFACE WATER FE:ATURE IS 
MASSAPEQUA CREEK LOCATED 3.3 MILES TO THE SOUTHEAST. 

I continued --s-B-- 
--------------_-__________ _------------------_--.----------------. 
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-----------------__________ ________----_----------------.---------------- 
continued ------w 

-------------------_____________________----------- ---I---_--------________ 
Other criteria? (y/n) N -------------------_____________________----------- --------.----------__---- 

PRIMARY FISHERY ( IESJ IDENTIFIED? (y/n) 

Summarize the rationale for Primary Fisheries: 

NO PRIMARY FISHERIES EXIST THAT RECEIVE DRAINAGE FROM THE SITE. NO 
DIRECT SURFACE WATER MIGRATION PATHWAY EXISTS FROM THE SITE. 

------------------______________________----------------------------------- 

Other criteria? (y/n) N 
--------------------____________________----------------------------------- 

PRIMARY SENSITIVE ENVIRONMENT(S) IDENTIFIED? (y/n) 

Summarize the rationale for Primary sensitive Environments: 

NO PRIMARY SENSITIVE ENVIRONMENTS EXIST THAT RECEIVE DRAINAGE FROM 
THE SITE. NO DIRECT SURFACE WATER MIGRATION PATHWAY EXISTS FROM THE 
SITE. 
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?athway Characteristics 

Page: 10 PA-Score 1.0 SCOr8Sh88tS 
NWIRP BETEPAGE - 02/17/92 

WATER PATHWAY SCORESHEETS 
-----, 
1 Ref 

---------------------~~-~~~~~~-~~--~~~~~~~---------- -‘-“.-““‘---‘----~ ----, 
I Do you suspect a release? (y/n) No I 

Distance to surface water (feet): 17424 -j 9,1 
---------------------~~~~~~~~~~~~~~~~~~-~~~~~~----------.------------~~+-~~~ 

Flood frequency (years): >500 I 10 
---------------------~~~~~~~~~~~~~~~~-~~~~~~~~----------.------------~~+-~~~ 

what is the downstream distance (miles) to: 
the nearest drinking water intake? 

E: the nearest fishery? 
0.0 6,7 
3.3 10 

C. the nearest sensitive environment? 0.0 10 
-------------------__ _ ---------------------~------------~~-~~~~ 

LIKELIHOOD OF RELEASE I 
Susgsrred No Suspected 

Release Release Reference 
~---------------------~~~~---~~~-~~~~~~~~~-------~ -------~~------~------~~~~~ 

7 -. SUSPECTED RELEASE I 0 I -------'-'-'---------~~~~~~~~~~~--~~~~~~~-~~~~--~-------------- 
j 2. NO SUSPECTED RELEASE I I 100 
-'-----'-------------~~-~~~-~~~~--~+ ------------- +-------------- 

lx= 1 0 I 100 I -----------c--------u_ -----0------------- 
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Drinking Water Threat Targets 

Page: 11 

Suspected No Suspected 
TARGETS Release Release 

~~------~--~~~~~~~~~~~~~~~-~~~~~-~~ +--0-0-o--0mm-0 +----0---.---o-o. 
3. Determine the water body type, 

flow (if applicable), and 
number of people served by 
each drinkmg water intake. 

'--'-""'-----------~~~~~~~~~~~~~~+------------- +--------.--o--o 
4. PRIMARY TARGET POPULATION 0 

0 person(s) 
-------------ooo-oooo~~~~~~~~~~~-~~ +----0-00---00 +--------.------ 

5. SECONDARY TARGET POPULATION 0 0 
Are any intakes part of a 
blended system? (y/n): N 

~~-~--~-~~~~~~~~~~~~~~~~~~~~~~~~~~~ +----0-0-0---0 +--0-0--s----o- 
6. NEAREST INTAKE I 0 I 0 

--"'------------------------------+-------------+--------~------ 
7. RESOURCES I 0 I 5 

Referent 
.-o-0----- 

T= / 0 / 5 I __---------------------.----~~-~~~~~~~~~ 

Drinking Water Threat Target Populations 
---------------oo----~-~~~~~~~~~~~-~~~~-------- --o--o--o-o~.ooo-o--o-~~~~~~~ 

---- 'Es!?!!~ -____ /pI;/ay 

Population 
Water Body Type/Flow Served I I Ref. Val 

1 

+----------------------+------.----+-~--4~~~~~ 
None I I I I I -------“‘----------+-------+ -----0-0-0-0----- ---0-+-0.-o-----o--+ 0.0.-+----- 

I I I I I 

1 

--------“----------~~~~~-~-+ ----------------------+----------+--------+~~--~+~~~~~ 
I I I I I ---------0---0-00.-0+--0----+ -------------+---------o~ 0.0.o-+0-00. 
I I I I I 

1 
--------------------+-~~~-~~~ ------o-o-------- o--0-+-0.-0-0-0-+--0--+----- 

I I I I I ------------o----___ +-------+-----o-o--------- ---0---00.-0-00.~0-0--+----- 
~. I I I I I -~~-~~~-~~~~~~~~~~~~~~~~~ 

9 
---------o--o---------------------------+ ----- 

Total Primary Target Population Value 
Total Secondary Target Popul~ation Value I 

I 

--o--o 
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Page: 12 

Apportionment Documentation for a Blended System 
~--o---ooooooooo_____ ~~__~~~~~~~~~~~~~~~-~~~-------'------------~~~~~-~ 

I NONE 

---0a----------_ _-__-__-------o--------------------------------------- 
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Page: 13 

1 Human Food Chain Threat Targets 
_-~-----oo-ooooo-oooo~~~~-~~~~~~~~~~~~~~~~~~~~~~--------------------~~~~~~~~ 

TARGETS 
-Suspected No Suspected 

Release Release Reference "'-"""'----------~~~~~~~~~~~~~~~~~~~~~~~~~~--+--------------+ ---------- 
8. Determine the water body type I 

and flow for each fishery 
within the target limit. 

"'--"""------------------------t-------------+-------------- 
9. PRIMARY FISHERIES 

II 

-------------oo-oo-o-~~~~~~~~~~~~~~ +--------0---0+-------------- 

10. SECONDARY FISHERIES I 0 I 0 “‘--“-““---------~~~~~-~~~~~-~~~~~~~~--~------ .+----0-0-00-0-- 

1 

T=\ 0 I 0 I _~~~~~~~~~-~~~~~---------------~~~~~~~~~ 

Human Food Chain Threat Targets 
~~~~~~-~~~~~--~~~_~_____________________~~~-~--~--~------~-----------~--~~~~~ 

II __-~~i~~~~r-~~~~__-~~~~~~~~~~~~~~~~~~~~ I Water Body Type/Flow I I Ref. Valu ~----------------~~-----~-~~~~~ --o--o 

I 

None I I I ---------------------------i------*---o-o- +----------------.------*--~~~~ --o--o 
I I I I “------‘---‘-“‘--------------+-------i ---------o-o----------+ 0.0.-+ --o--o 

1 
I I I I “---‘-“-‘-“-“‘--------------+----~~~+-~~~~~~+ -------00.0-0---------+ ------+ --o--o 
I I I I -------0-0-o-o-o.------+ ------ 

I 

“-‘-‘-“““-“‘--------------+-------+ 0.---+ 
I I I I “‘-----‘--------------~--i-------+~-~~~~~+ -------0o--o----.------+ -o--o-+ --o--o 
I I I I ‘-“---‘-“-“‘-‘----~~~~~~~~~~~~~~~~~~~~~~~~~~~---------.------------+------ 

Total Primary Fisheries Value 0 
Total Secondary Fisheries Value 0 

------- 
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Environmental Threat Targets 
---0--------------- _~~~~~~~~~~~~~~~~~~~~~----------------------~~~~~~~~ 

TARGETS 
-suspected No Suspected 

Release Release Reference 
-----------------------------------r-------------+ -0-00-0--.--0-0-+ ---------- 

11. Determine the water body type 
and flow (if applicable) 
for each sensitive 
environment. 

'-"""""---------~~~~~~~~~~~~~~~~~~~---------+---------~----- 
12. PRIMARY SENSITIVE ENVIRONMENTS1 0 I -------------oooooooo~~~-~~~~~~~~~~ +---------o-o-~---------.----- 
13. SECONDARY SENSITIVE ENVIRONS. j 0 I 0 -------------ooo-o-oo~~~~~~~~~~~~~~~ +----o-o------ +--0-0-0--.--0-0 

T = 0 I 0 _____~~~~~~~~~~~~-------.------~~~~~~~~~~ 

Environmental Threat Targets 
--------o-------- - ___~~_~~~~~~~~~------------------~---------------- 

1 Primary:1 
Sensitive Environment Name / 

I 
(y/n> Water Body Type/F1.ow j Ref. ValL ----------------_-__ ---------------------------------------~-----+------ 

None I I I I ‘---‘---““‘-‘-------~~~~~~~~~+~~--~~~+----------------~-------+ 0.-0-+ --o--m 
I I I I “----“--“-------------------f-------+----------------~-------+ -00.-+ -----m 
I I I I ‘-------‘-““-----------------+-------+----------------.-------+-----+ -----. 
I I I I “‘--“‘-‘-“----------~-~~~~~~+~~~---- + ___~~~~~~~~~ 0 -00.0-a-0-0+--0-0+-----s 
I I I I ‘~-“‘--“-“------------------+-------+-----------------------+-----+ -00-o. 
I I I I ‘-“-‘-“--‘---“----~~~~~~~~~~~~~~~~~~------------------.-------------+------ 

Total Primary Sensitive Environments Value ( 
Total Secondary Sensitive Environments Value ( 

--o--o. 
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I Surface Water Pathway Threat Scores 
~-~~~~--~~~~~~~~_~______________________~~~~~~----------~------------~~-~~~~~ 

I 

Likelihood of Pathway Waste Threat See 
Release(LR) Targets(T) Characteristics LRxTx 

Threat Score Score (WC) Score / 82,5OC ------------------__ +-------------~------~~~~-~--------.--------+ ----------s 

t 

Drinking Water I 100 I 5 I 18 I 0 -0------------------ +--0--o--o----*----------- +------a--.--------+ -0-0------m 
Human Food Chain j 100 I 0 I 1.8 I 0 

-0------------------ +--0-0-00.-0-0*----------- +--0---0w.0---0--m-f --------o-m 

I 
Environmental I 100 I 0 I 18 I 0 ~~~--~~~~-~~~~~~_~__________ ___~~~~~~~~~~~--------~--~------------------~~ 

-----------M 
SmFACE WATER PATHWAY SCC)RE: / 0 

-0-0-0----o- 
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------o----- _ ______-----------------------------.-----------------oo 

Soil Exposure Pathway Criteria List 
Resident Population 

m------o------ _--------------------~-------------~-----------~~~~~~~~ 
Is any residence, school, or daycare facility on or 

within 200 feet of an area of suspected contamination? (y/n/u) 

Is any residence, school, or daycare facility located on adjacent 
land previously owned or leased by the site owner/operator? (y/n/u) 

Is there a migration route that might spread hazardous 
substances near residences, schools, or daycare facilities? (y/n/W 

Have onsite or adjacent residents or students reported adverse 
health effects, exclusive of apparent drinking water or air 
contamination problems? (y/n/u) 

Does any neighboring property warrant sampling? (y/n/U) 

Other criteria? (y/n) N 
---~--~------------_-~~~~~~~~~---~~~~~------------------------------------- 

RESIDENT POPULATION IDENTIFIED? (y/n) 

Summarize the rationale for Resident Population: 

A RESIDENTIAL NEIGHBORHOOD IS ADJACENT TO SITES 1 AND 2. ACCESS TO 
THE SITES IS PREVENTED BY A FENCE. HOMES ARE LOCATED WITHIN 200 
FEET OF THE FENCELINE. APPROXIMATELY 33 HOMES WITH A TOTAL 

/; POPULATION OF 97 RESIDENTS ARE LOCATED WITHIN 200 FEET OF THE SITES. 
THE 1990 U.S. CENSUS AVERAGE HOUSEHOLD POPULATION FOR NASSAU COUNTY 

/ 
IS 2.93 RESIDENTS. 
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SOIL EXPOSURE PATHWAY SCORESHEETS 
----s 

Pathway Characteristics 1 Ref ------------------'-'-""""--""""~~~--~~---------------------~~~~~~~~~ 
Do any people live on or within 200 ft 

of areas of suspected contamination? (y/n) Yes 9,l ------------------_ """"""""""------------.--.------------+---- 
Do any people attend school or daycare on or within 200 ft 

of areas of suspected contamination? (y/n) Yes 1 ------------""""""'-""""""-'--------------~--~---------------+---- 
Is the facility active? (y/n): Yes ( 1 _------o---_____________________________----------------- 

LIKELIHOOD OF EXPOSURE 
Suspected 

Contamination References 
~~~--~-~-~~~~~~~-~~~~~~~~~~~~~~~~~~ +--0-0-0-0----+ -0-0--.-0.w.-00 

1. SUSPECTED CONTAMINATION LE = 1 550 I I’ ------------------___ _-----------o-o--------------------------- 
Targets 
--------------_ 

'I 

_____-__--_--------0-----------------.------ 

9,13 
2. RESIDENT POPULATION 970 

97 resident(s) 
0 school/daycare student(s) 

~---~-~~~-~~~~~~~~~~-~~~~~-~------- +----0-0------ 
3. RESIDENT INDIVIDUAL I 50 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~------- +----0-0-0---- 

4. WORKERS I 
5 

1 - 100 
~o-----oooo~o~o~o--o-~~~~~-~------- +----0-0------ 

5. TERRES. SENSITIVE ENVIRONMENTS1 0 ~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~----- +------0------ 
6. RESOURCES I 5 

I-4 

T=j 1030 

_----o--------- 

I 

RESIDENT POPULATION THREAT SCORE: 1 100 I __-----e-o----- 

__------0------ 

I 
NEARBY POPULATION THREAT SCORE: I 2 I ___-----o-o---- 

Population Within 1 Mile: 10,001 - 50,000 

1 
__-----o-o----- 

SOIL EXPOSURE PATHWAY SCORE: I 100 I ____----------- 

27 
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Soil Exposure Pathway Terrestrial Sensitive Environments 
~~~~--------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--------- ---------.--------- ---- --_ 

I Terrestrial Sensitive Environment Name R.eference Value 
---------------------~~~~~~~~~~~~~~~~~~~~~~------------+ ------------~------o-- 

None I I ~oo------------------~~~~~~~~~~~~~~~~~~~~~------------- +-----.--0-0--+ --------- 
I I -------------o-------~ ~~~_~_~~~~~~~~~-~------------ t-----.--00.-* --------- 

Total Terrestrial Sensitive Environments Value / 
-o----o--- 
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I 
_-~~-----------_________________________~~-~--~----------'----------~-~~~~~~~ 

Air Pathway Criteria List 
Suspected Release -------------------_____________________~-~~~~~---------'----------~~~~~~~~~ 

Are odors currently reported? (y/n/u) 

Has release of a hazardous substance to the air 
been directly observed? (y/n/u 

Are there reports of adverse health effects (e.g., headaches, 
nausea, dizziness) potentially resulting from migration 

of hazardous substances through the air? (y/n/u 

Does analytical/circumstantial evidence suggest release to air? y/n/u) 1 ~~~~~~~~~~~~~_~~_~______________________~---------------~-------------------. 

Other criteria? (y/n) N _----------_-____-______________________~-----------------------------------. 
SUSPECTED RELEASE? (y/n) I 

Summarize the rationale for suspected Release: 

"JO RELEASE OF CONTAMINANTS VIA THE AIR MIGRATION ROUTE I3 KNOWN TO 
'XAVE OCCURRED AT THE FACILITY. 
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AIR PATHWAY SCORESHEETS 
---o-- 

Pathway Characteristics 1 Ref. ----------------""""""""""-'-'~~~------------------~----------+----- 
Do you suspect a release? (y/n) No I ---------------““‘““-““““^“‘-“~~~~~~--------------~----------+----- 
Distance to the nearest individual (feet): 75 I 9 _-~-------o---_-__-_____________________~~~--------------------------------- 

LIKELIHOOD OF RELEASE I 
suspected No Suspected 

Release Release References 
---------------o-o---~~~~~~~~~~~~~ +--00.-0-0-0--+ ---o-----o---o +----o-o-----. 

1. SUSPECTED RELEASE I 0 I --------------o------~~~~~~~~~~~~~~~~~---------- +--0-0-0-.w--0-0 
2. NO SUSPECTED RELEASE I I 5010 --------““““-““---‘----------~~~~~~~~-~~~-------~-------------- 

LR= ( 0 I 5 0 0 _______----------~-----.----------~~~~~~~~~. 
Targets 
__-~_----_-_____________________________~~~~-~------------~-------------------. 

I -TARGETS ! suspected No Suspected 
Release Release ) References 

---"-"""""""'-~~~~~~~~~~~~~+~~-----------+ --------.~----------o~~~~~~~. 

3. 
POPULATION 

PRIMARY TARGET I 
0 

0 person(s) I ---------------------~~--~~~~-~~~~ +--0-0-0------+ --------u--~--- 
4. SECONDARY TARGET j POPULATION 0 I 93 

"'--""""""----~~~~~~~~~~~~~~~~~~~~-------+------------'--- 
5. NEAREST INDIVIDUAL I 0 I 20 

---------------------~~~~~~~~~~~~~ + _____-------- +--0------.------ 

6. PRIMARY SENSITIVE ENVIRONS. ( 0 I ---------o---o-o~~-o__c___________ +--0-0-0------+ -0-0--o-w.------ 

7. SECONDARY SENSITIVE ENVIRONS.1 0 I 0 
~~---~--~----o----_--~~-~-~~~~-~~~ + _____-------- +a-0-0-0--.------ 

8. RESOURCES I 0 I 5 
------'-'-'-'-'-"'---~~~~~~~~~~--~~~~~---------- +--0-0-0--.---m-0 

WASTE CHARACTERISTICS 

T= j 

18 I 

AIR PATHWAY SCORE: 

30 
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I Air Pathway Secondary Target Populations 
_-------o-------________________________~~~~~~~~-----------~---------~~~~~~~. 

I 

Distance Categories I Population I Value """"'------------~~~~~~~~~~~~-~~~~~-------------+ References ( 
""-"-------+,. -------. 

Onsite I 78 I 14 I ! --""'-----------------------i-----o~*~~~~~~-~-------------+ -0--'0.-----o-o+ -------. 

1 

Greater than 0 to l/4 mile j 602 I '3,12 1 1: '-"-""'------------~~~~~~~~~~~~-~~~-~-------------+ -0---0.--0-0----+ --o---o. 
Greater than l/4 to l/2 mile j 901 I !9,12 I : -------------o-------~~~~~~~~~ +------0-0-0-0--o-----i -0w-0-.---o----+ -------s 

1 

Greater than l/2 to 1 mile / 11020 I !3,12 I 2( """'--------------~~~~-~~~~*~~~~-~-~-------------+ -0m---.---o----+ -0-----s 
Greater than 1 to 2 miles I 62034 I !3,12 I 2; ---------------------~~-~~~~~~ +--------o-o----------+ o-m.0 0.B-o----+. -------s 

1c 
Greater than 2 to 3 miles I 73605 I 9,12 1 1; ---------------------~~~~~~~~~ +--------o-o----------+ ---.-0.---o----+ --o----m 
Greater than 3 to 4 miles I 88015 I 9,12 I 7 

I 

"-"""""'-------~~~~------~~~~~-~~~----------------------------+-------- 
Total Secondary Population Value j 92 

-0------m 



PA-&ore 1.0 Scoresheets 
NWIRP BETHPAGE - 02/17/92 

Page: 22 

Air Pathway Primary Sensitive Environments 
-------------------------------------------- ------------------.------- --------__ 

Sensitive Environment Name Fteference I Value 
---'---"'---------------------------------------------+-----.-------+--------~ 

None I I -'---""'---------------------------------------------+-----.-------+--------~ 
I I "-----"'---------------------------------------------+--.----------+--------- 
I I --"""-'---------------------------------------------+-----.-------+--------~ 
I I -'-'--"-----------------------------------------------+------------+--------- 
I I -'-'------------------~~~~~~~~~~~~~~~~~~~~~~~~---------+------------+~~~~~~~~~ 
I I -------------------------------------------------------+--.----------+--------- 
I I ----------------_-_-_____ ----------------------------------+ --------m 

Total primary Sensitive Environments V?Llue 1 
-------m-- 

Air Pathway Secondary Sensitive Environments 
---------------------------------------------- -------------,-------------------- 

Sensitive Environment Name Distance Reference Value 
--------------------------------------------+----------+------------+ --------- 

None I I I --------------------------------------------+----------+------------+ --------w 
I I I --------------------------------------------+----------+----~------+ --------- 
I I I -r------------------------------------------+----------+-----.------+--------- 
I I I --------------------------------------------+----------+-----.------+ ----e-w-- 
l I I --------------------------------------------+----------+----~------+--------- 
I I I --------------------------------------------+ ----------~-----.------+--------- 
I I I -------------------------------------------------------------~------+--------- 

Total Secondary Sensitive Environments Value [ 
------w--m 
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_----------------.- 
SITE SCORE CALCULATION 
------------------------------------------- 

1 
I 

GROUND WATER PATHWAY SCORE: 

SURFACE WATER PATHWAY SCORE: 

SOIL EXPOSURE PATHWAY SCORE: 

AIR PATHWAY SCORE: 
------------------------------------------ 

SITE SCORE: I 71 I -------------------------------------------------------------- 

I 

I +. 
SCORE 

----e---w- -----s. 

100 

0 

100 

13 
----------------. 

Page: 23 
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If yes, identify the well(s). 
NUMEROUS PUBLIC WATER SUPPLY WELLS EXIST IN THE 
AREAS SURROUNDING THE SITE. 16929 RESIDENTS RELY 
ON GROUNDWATER OBTAINED WITHIN 1 MILE OF THE SITE. 

Page: 24 PA-&ore 1.0 scoresheets 
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SUMMARY 
_____----_-_____________________________~~~-~----------------------~~~~~~~~~ 

1. Is there a high possibility of a threat to any nearby drinking water 
well(s) by migration of a hazardous substance in ground. water? Yes 

If yes, how many people are served by the threatened well(s)? 16929 

3 _. Is there a high possibility of a threat to any cf the following by 
hazardous substance miqratlon in surface water? 

A. Drinking water Intake 
B. Fishery No 

NO c -. Sensitive environment (Tdetland, critical habitat, others) ii 
If yes, identity the target(s). 

3. Is there a high possibility of an area of surficial contamination 
within 200 feet of any residence, school, or dayc.are facility? Yes 

If yes, identify the properties and estimate the asslociated population( 
APPROXIMATLEY 97 RESIDENTS RESIDE IN HOMES 
LOCATED WITHIN 200 FEET OF SITES 1 AND 2. 
SOIL CONTAM. IS PRESENT AT THE TWO SITES. 

4. Are there public health concerns at this site 
that are not addressed by PA scoring considerations? 

If yes, explain: 
No 
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SITE INSPECTION REPORT 
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Reviston No. Q 

SITE SUMMARY AND RECOMMENDATION 

-he sublect site IS approximately 100 acres In area and IS ownea by the Unltea States Navy. The 

brooerty IS operated by the Grumman Aerospace Corporation and has been USed for the 

develooment and proauctron of mllltary aircraft since the 1930s. IManufacturlng. inciualng extensive 

metal finishing operations. nas taken Oiace on the Navy-ownea facility arla on aajacent property 

owned by Grumman throughout the facility’s history (see Plate 1). 

The area of concern (see figure 1, page 2) evaiuated in this scoring package centers on three sites 

ldentliied in the 1986 NEESA inltlai Assessment Study conducted at Bethpage. The area IS aajacent to 

ofant no. 3, a large aircraft component manuiacturlng bulialng, r.?a includes site no. 1, the former 

Zrum-marsnaling area, site no. 2, recnarge oasrns ana sludge-arylng Deds, ana site no. 3, the salvage 

-orage yara (see reference ho i i 

-he former drum-marsnailng area was usea from the 1950s until the early 1980s as a storage yard for 

drummed wastes. The storage areas were unlined and were not covered. Hazardous materials that 

were stored in the area Include cadmium-bearing liquids, halogenated and nonhalogenated solvents, 

and cyanide-contalnlng materials. Additionaiiy, the drum-marshaling area was iunderlain by a septic 

system leach field that was connected to plant no. 3. Contaminants may have been Inadveflently 

discharged to the leach field In the past. 

Site no. 2. the recharge basins. IS aajacent to site no. 1. Three basins are present; they are now used to 

recnarge non-contact cooling water, treated orocess wastewater, and storm water runoff. Before the 

‘980s. contact cooling water from olant no. 3 was dischargea to the basins. A sludge-aryrng area for 

the dewatering of wastewater treatment plant sludges IS adjacent to the recnarge oaslns. This area 

was used for the dewatenng my Infiltration of sludges from the plant no. 2 wastewater treatment 

plant. These sludges may have contained elevated levels of inorganic compounds, Including 

iexavaient chromrum. 

Site no. 3, the salvage storage yard, is adjacent to plant no. 3 ana the recnarge basins. The area has 

been used since the 1950s for the storage and recycling of fixtures, tools, ana Imetallic wastes. The 

area has been downslzea several times in Its history as parklng lots have been expanaed. 

Contaminants potentlaiiy present lnciude heavy metals, cutting 011% and waste haiogenated and 

nonhaiogenated solvents. 

3-5 l-2-2-6 -l- 
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iievision No. O_ 

The residents surrounalng tne sate rely on groundwater suDplied by munlclrlai authormes for dnnking 

water. Numerous drlnklng water wells are located wlthin four miles of the1 We; the closest IS located 

aoproxlmately 0.75 mlie to tne east (see Plate 1). 

?rivate residences are locatea wIthIn 200 feet of site nos. 1 and 2. Access ItO tl-e areas IS limlted by a 

fence and guaras. 

No suriace water migration oatnway exists for the slte. The majority of runoi’f either infiltrates the 

so11 or IS directed to the recharge oasins. The nearest stream IS approximately 3.3 miles to the 

5outneast (see Plate 2). 

a-5 l-2-2-6 
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SlTE ASSESSMENT REPORT: SITE INSPECTION 

PART I: SITE INFORMATION 

Site Name/Alias Naval Wea0ons lndustrtal Reserve Plant (NWIRPI Eethcwq 

Street Stewart Avenue 

City Bethpaqe State Vew York -- 

County Nassau county Code 059 --- 

E?A ID No. NY217022162 

zip 11714 

Cong. Oist. 

alock No. Lot No. 

Latitude 40"45' 17" ‘Jorth Longitude ?3” 29’ 38” West 

J.S.G.S. Quaarangte Yuntlnoton/Am~tvv~ile/Htcksvlile/Freeooft 

3wner COMNAVAIRSYSCOM Teieqnone No. .-- 

S treer Naval Svrtems Air Command Heaaquarters, Jefferson Plaza 2. Room 528 

city Washt nqton State DC-- Zip 2036 1 

Operator. Grumman Aerospace Corooration Telephone No. 

Street Stewart Avenue 

City Bethoaqe State Yew York -- Zip 11714 

Type of Ownership 

a Pnvare ITJ Federal q State 

1 County a Munrclpal a Unknown [I Other 

OwnenOoerator Notlficatlon on File 

z] RCRA 3001 3ate a CERCU 103~ 3ate 

I-J None q Unknown 

10. Permit lnformatlon 

Permrt 

SPDES 

Permn No. 

NY0096792 

Date tssued Explratron Date. Comments 

coallnq water discharqe - - 

-- - 

11 Site Status 

a Active I-J lnactlve q Unknown 

12. Years of Operation 1933 t0 Present 

37 
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13. dentrfy the types of waste sources (e.g., iandfill, surface Impoundment. Flrles, stained soli, 

above- or below-grouno tanks or containers, land treatment, etc.) on site. Initiate as many 

waste unit numbers as needed to ldentifv all waste sources on Site. 

a. Waste Sources 

Waste Unit Numoer Waste Source Types Facility Name far Unit 

1 Contamrnated Soil Site 1: Drum-Marshalrna 
Arear 

2 Contaminated Sail Site 2: Recharqe Basins 

3 Contamtnated So:! Site 2: Sluaige-Drvinq Beds 

4 Contaminated Soil Site 3: SalvaqeYard 

3. Other Areas of Concern 

Identify any miscellaneous spills, dumping, etc. on site: describe the materrals and identrfy their 

locations on sate. 

None 

? 4. Information available from 

Contact ‘rank Klancnar Agency NAVFACENGCOM Tel. No. (2 15) 897-6280 

?reoarer ?anav Patarcrtv Agency HALLIBURTON NUS 3ate 21 S/92 

-5- 



PART II: WASTE SOURCE INFORMATION 

‘or each of the waste unrfs tdentrfied In Part I, complete the following Itemis. 

2Vaste Unit Site no. 1 - Drum-Marshalins Area 

Source Type 

Landfill 

Surface Impoundment 

Drums 

-- TanksKontarners 

X Contamrnated Soil 

Pile 

Land Treatment 

Other 

3escnor1on 

-he sate IS an open area that IS aoproxrmately 400 by 400 feet In size. It ‘was Useo from the early 1950s 

tint\1 1978 for the storage,of drums containing iiqutd cadmtum waste. cyanide, and waste 
halogenated and nonhalogenated solvents. The area was unlined and uncovered: up to 300 drums 
were present at one time. The area was formerly the site of a septic sys’tem ieacn field that served 

plant no. 3. The plant has been tn use stnce approximately 1940 and has IDeert host to a wide variety 
of metal-finishing operations, including metal cleaning, painting, and electropl~atlng. 

Hazardous Waste Quantrty 

The quantrtv of waste storea and/or Inadvertently disposed here 1s not kInown The area of the site 

(400 by 400 feet) will be usea. 

Hazardous Substances/Physrcal State 

Any wastes stored/spilled/disposed In this area were probably in a liquid form: either liquids in drums 
or liquids entering the former septic leach field. Potential contamrnants Include caamrum and other 
leavy metals and halogenated and nonhalogenated solvents. 

Ref. No. 1 

-6- 
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PART II: WASTE SOURCE iNFORMATION 

‘or eacn of the waste units Identified in Part I, complete the following items. 

‘Naste Unit Site no. 2 . Recharqe Bast ns 

Source Type 

Landfill 

Surface lmpounament 

Drums 

Tan Containers 

X Contaminated Soil 

Pile 

Land Treatment 

Other 

Zescriotron 

Three large recharge basins, each approximately 300 by 300 feet in size, are located on site. The 
operating maximum fill level IS approximately 15 feet. The basins are not normally water filled at all 
times; generally, on/y one or two basins receive recharge water at a given time. Before 1984, some 
plant no. 3 productron rune rinse waters (contact) were received by the basins. They now receive 

storm water non-contact cooling water and treated production line rinse vvaters. 

Hazardous Waste Quantrty 

-he hazardous waste quantity IS not known. The area of the basins (threme times 300 by 300 feet) will 

3e USed as the area of conramlnated soli for the hazardous waste WantltV. 

Hazardous Substances/Physical State 

Any wastes discharged to the basin were In a liquid form mlxed with process/cooling waters. 
Potential contaminants Include chromates (including hexavalent), solvents, corrosives, and heavy 
metals. 

Ref. No. ! 

Yz 
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PART II: WASTE SOURCE INFORMATION 

1 
1 

1 

For each of the waste units ldentrfied in Part I, complete the follow\ng Items. 

Waste Unit Site no. 2 I Sludqe-Orvinq Beds 

Source Type 

Landfill 

Surface lmpounament 

Drums 

Tanks/Containers 

X Contaminated Soil 

Pile 

Land Treatment 

Other 

I 
Iescriotion 

1 
I 

An approximately 300- by 300-foot area adjacent to the recnarge basins was used formerly to 
dewater process wastewater treatment plant sludges generated from plant no. 2. Sludges were piled 
in this area to allow water to infiltrate Into the soli prior to disposal. 

Hazardous Waste Quantrty 

The volume of sludges stored in this area IS not known. The approximate area of the drying beds (300 

by 300 feet) wili be used for the waste quantity. 

I 

Hazardous Substances/Physical State 

Wastes were deposited rn this area as wet sludge. Plant no. 2 processes Included metal-finishing 

activities. Wastewaters from the piant were sent to a wastewater treatment oiant on site. The 
sludges were generated by the treatment plant. Potentral contamrnants Included heavy metals such 

as hexavalent chromium. 

Ref. No. 1 
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PART II: WASTE SOURCE INFORMATION 

%r each of the waste units ldentlfied in Part I, comoiete the following Items 

‘Naste Unit Site no. 3 - Salvaae Storaqe Yard 

Source Type 

.- Landfill 

Surface Impoundment 

-. Drums 

.-. TanksKontarners 

X Contaminated Soil 

Pile 

Land Treatment 

Other 

Iescnotlon 

The yard is an open area, approximately 300 by 600 feet, used for the stora’ge of scrap metal. fixtures, 
and tools. A drum storage area for waste 011s and haiogenated and nonhalogenated solvents 
formerly exrsted In the area. The storage yard has been downsized several times since the early 1950s 

for the expanston of adjacent paved parking areas. 

Hazardous Waste Quantny 

The quantrty of hazardous materials stored/spriIed/deposrted in the area IS not known. The area of 
The site. 300 by 600 feet, WIII be used In waste quanttty caiculatlons. 

Hazardous Substances/Physical State 

Liquids such as waste 011s and haiogenated and nonhalogenated solvents ray have spilled from 
containers or dripped from metal items stored in the salvage yard. Also, It IS possrble that Inorganic 
contamrnatlon, including heavy metals, may be present due to the nature of the matertais stored 
there. 

Ref. No. 1 
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PART III: SAMPLING RESULTS 
EXISTING ANALYTICAL DATA 
SITE INSPECTION RESULTS 

HALLIEURTON NUS Envlronmentai Corporation collected surface and subsurface soil samples In 

Septemaer 1991 ana temporary monrtonng weii samples in August/September 1991. The solis were 

anaiyzea for full-scan organrc and inorganic parameters, and the groundwater was only analyzed for 

voiatlle organic comoounds. The following results were obtained: 

Site no. 1 

l Surface Soils: tetracnioroethane (PCE) (up to 80 ugjkg), tnchloroethene (TCE) (up to 

17 ug/kg), poiychionnated biphenyls (PCBs) (up to 7,900 ug/kg), DDT (up 

:o 170 ug/rcgj, DDE (up to 270 ug/kg], cadmium (28.5 “g/kg), cnromium 

(up to 61.1 mglkg), mercury (5.54 ma/kg), lead (up to 178 mglkg), ana 

cyanide (5.36 mg/kg) 

l Subsurface Soils: ?CE (up to 4,800 uqkg), TCE (up to 78 ug/kg), arsenic (3,380 mg/kg), and 

cyanide (up to 13.3 mg/kg) 

0 Temporary Wells: PCE (up to 7,700 ug/i), TCE (up to 1,900 ug/l), 1,1, l-trtchloroethane 

(I ,I ,I -TCEA) (UP to 5,400 ug/l), 1 ,2-dichloroethene (I,2DCE) (1,500 uql), 

1,l -dichloroethane (1,l -DCEA) (up to 620 uql). 

Site no. 2 

l Surface Soils: PCBs (up to 1,900 ug/kg), chromium (up to 419 mg/kg), and lead (up to 49 

mgfkg) 

l Subsurface SOIIS: TCE (up to 32 ug/kg), PCBs (up to 6,800 ug/kg), chromium (up to 40.2 

mg/kg), and lead (up to 43.4 mg/kg) 

0 Recharge Basin 

Sediments: PCE (up to 4 ug/kg) and chromium (up to 18.0 mg/kg) 

a Temporary Wells: TCE (up to 9 ug/i) 

‘.5,.,2-J-6 - io- 
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Site no. 3 

l Surface Soils: “CBS (up to 1,360 ug/kg), arsentc (56.8 mg/kg), chromrum (up to 

637 mg/kg), lead (up to 625 mglkg), nickei (up to 655 mg/kg), and 

Janadium (up to 150 mgikg) 

l Subsurface Soils: XE (55 ug/kg) and lead (up to 19.7 mglkg) 

0 Temporary Wells: -CE (up to 76 ug/l), 1,2-DCE (31 ug/l), and PCE (up to 57 ug/l) 

Monltonng well samplrng oi the shallow and intermediate monrtoring wtrlls was conducted by 

YALLIBURTON NUS in December 1991. The data presented below were received on January 9, 1992 

and are In the process of berng validated. The patterns of contamrnatron are slmllar to those 

observed In the Septemoer 1991 samoiing of the temoorary monnonng wells. 

Site no. 1 

l Shallow Wells: 

a Intermediate Wells: 

Site no. 2 

l Shallow Wells: 

l Intermediate Wells: 

a Recharge Basrns: 

Site no. 3 

l Shallow Wells: 

0 Intermediate Wells: 

0 Productron Wells: 

Other ‘Wells 

0 Well no. HN241: 

l Well no. HN245: 

TCE (9 to 1,100 ug/l), PCE (0 to 3,600 ugli), 1,l ,l-TCEA (0 to 10,000 

ug/l), and 1,2-DCE (0 to 3,600 ug/l) 

TCE (0 to 13 ug/l) 

Trace TCE ana PCE 

Trace TCE and PCE 

TCE (7 to 35 ugll) ana l,l, 1 -TCEA (up to 6 ug/l) 

TCE (13 to 120 ug/l), 1,2-DCE (100 ug/l), and PCE (75 ugll) 

TCE (up to 16 ug/l) 

TCE (6 to 1 10 ug/l) and 1 ,l, 1-TCEA (up to 20 ug/l) 

TCE (58,000 ugfl) 

TCE (6 1 ug/l), and PCE (14 ug/l) 

- ll- 
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PART IV: HAZARD ASSESSMENT 

GROUNDWATER ROUTE 

1. Descnbe the likelihood of a release of contaminant(s) to the groundwater as follows: observed 
release, suspected release, or none. Identify contaminants detected or suspected and provide a 
rationale for attributing them to the site. ior observed release, define the supporting 

analytical evidence. 

An observed release of VOCs to groundwater has occurred on site. 

Ref. No. 2 

2. Describe the aquifer of concern; include information such as depth, thickness, geologic 

composition, areas of karst terrain, permeability, overlying strata, confining layers, 
interconnections, discontlnulties, depth to water table, groundwaterflow d~rectlon. 

The site is undertarn by Pleistocene outwash sedrments rangtng from 40 to 130 feet that are 

known as the Upper Glacial Aquifer. The Uoper Glacial Aquifer at thle site consists mainiy of 

the Mannetto Gravel, a highly permeaole quartz gravel, wtth mlxed siits ana clays. The 
hydraulic conductlvlty of the formatlon IS approximately 1.7 X 10-Z cm/set. Groundwater can 
be encountered on site at 40 feet; so11 borings conducted by HALLIBURTON NUS revealed a 

typical depth of approximately 45 feet. 

Underlying the Upper Glacial Aquifer IS the Cretaceous Magothy Formatton, which is 
approximately 500 feet thick beneath the site, occurring to a depth of Sapproxlmately 700 feet. 
The Magothy is unconfined in the area of the site and contains coarse sand, with scattered 

clays, lignite, and silts. Hydraulic conductivity tn the area of the sitt? is approximately 
2.47 X 1 O-2 cmfsec. 

The Magothy is underlain by the clay member of the Raritan Formation, which is approximately 

160 feet thick, occurnng to a depth of 860 feet. The clay member IS of low permeability 

(9 X 10-g cm/set). Underlying the clay of the Rantan Formatton are sands known as the Lloyd 
FormatIon. The Lloyd is approximately 300 feet In thickness in the area of the site; Its 

permeability averages 1 X 10-2 cm/set. 

The Lloyd is underlain by crystalline bedrock in the area of the site, occurrlng at a depth of 
approximately 1,200 feet. The bedrock is composed of impermeable schist, gneiss, and granite. 

The flow of groundwater at NWIRP Bethpage is generally to the south. This flow IS of a shallow 
gradient; It mimics surface topography, which slopes very gently to the south. 

Ref. Nos. 1 and 2 

3. Is a designated wellhead protectlon area wrthin four miles of the site? 

No wellheaa protection areas have been designated to date 

Ref. No. 2 
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4. What IS the depth from the lowest pornt of waste disposal/storage t0 the highest seasonal level 

of the saturated zone of the aquifer of concern? 

Depth to grounowater IS approxrmately 20 feet In recharge basm area; basin depth is 25 feet. 
The depth to grounawater from the surface IS approximately 45 feet. 

Ref. Nos. 1 and 2 

5. What IS the permeabrlity value of the ieast permeable continuous Intervening stratum 

between the ground surface and the aquifer of Concern? 

The sands underlying the sate are mixed viith discontrnuous silts and clays. The hydraulic 
conductivity is 1.17 X 1 O-2 cm/set. No confining layers exist (see response no. 2). 

Ref. Nos. 1 and 2 

6. Nhat IS the net orecloltation for the area? 

The gross precrprtatron for Mineoia, New York IS 43.65 inches. The mean annual lake 
evaporation IS 30 incnes. The net precipitation IS 13.65 inches. Mineora is located 

approximately five mries west of the facility. 

Ref. Nos. 4, 5, and 6 

7. What are the distance to and depth of the nearest well that is currently used for drinking 
purposes? 

The nearest munrcioal drinking water wells to the site are a cluster of three wells operated by 
the Bethpage Water Distnct (see Plate 1). 

Well Number 

6078 

8767 

8768 

Distance 

0.75 mrle 

0.75 mile 

0.75 mile 

Ref. Nos. 6 and 7 

Depth 

275 feet 

640 feet 

678 feet 

8. If a release to grounowater IS observed or suspected, determtne the number of people that 
obtain drinking water from wells that are documented or suspected to be located within the 

contamination boundary of the release. 

None 

Ref. Nos. 2. 6,7, and 8 
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9 >. identify the population served by wells located within four mrles of the site that draw from the 
aquifer of concern. 

Distance Pooulation 

0 to l/4 mile 0 

> 1/4to l/2 mile 0 

> l/2 to 1 mite 16,929 

> 1 to2miles 47,174 

> 2to3miles 125,413 

> 3to4miles 1 13,244 

Ref. Nos. 6,7, 8, and 9 

* 0 ,dentrfy uses of grounawater wlthln four mrles of the site (i.e., private annking source, 
municipal source, commercial, Irngation, unusaole). 

Groundwater IS extensrveiy utilized as a drinking water source by municioal suppiiers. 

Ref. Nos. 6,7,8, and 9 

SURFACE WATER ROUTE 

11. Describe the likelihood of a release of contaminant(s) to surface water as follows: observed 

release, suspected release, or none. Identify contaminants detected or suspected and provide a 
rationale for attributing them to the site. For observed release, define the supporting 

analytical evidence. 

No surface water mrgratron pathway exists at the site. Precioitatlon reacnrng the site is either 
Infiltrated Into the sori or recerved by storm sewers. Storm sewers In ‘:he study area are 

discharged to the retention basin (site no. 2). Runoff is not received lay ally dttch, stream, or 
other surface water body. 

The nearest stream to the site is Massapequa Creek, located 3.3 mrles to .:he southeast. This 
stream receives no drainage from the site. 

As a result of the lack of surface water features, the potential for release by overland flow 
cannot be evaluated by the HRS scoring model (see Federal Register, December 14, 1990. 
40 CFR Part 300, Hatara Ranking System: Final Rule). 

Ref.. Nos. 1, 9, 10, and 1 1 
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12. 

13. 

1 4. 

15. 

16. 

ldentrfy the nearest downslope surface water. If possrble, include *a description of possible 

surface drainage patterns from the site. 

The nearest downsrope surface water is Massaoequa Creek, located 3.3 miles southeast of the 
site. No direct surface water pathway exists. Precrpitation falling on !jrte either infiltrates or IS 

directed via sewers to a drainage recharge basin on site. As per 40 CF’R Part 300, Sectton 

4.1.2.1.2.1, no overiand component of surface water migration can be evaiuated. 

Ref. Nos. 9, 10, ana 11 

What IS the distance to the nearest downslope surface water? Measure l:he distance along a 

course that runoff can be expected to follow. 

Massapequa Creek, located 3.3 miles southeast of the site, IS the nearesl: surface water. No 

direct surface water Pathway exists. 

?ef. Nos. 10 ana 11 

Determine the flood plain that the sate IS located within. 

The site is located outsrde the SOO-year flood plain. 

Ref. Nos. 10 and 11 

What is the two-year, 24-hour rainfall? 

A two-year, 24-hour rainfall event can be expected to reach 3.5 incnes. These data were 
obtained at Mineola, New York, located approximately five miles west of the facility. 

?ef. No. 5 

Identify drinking water Intakes In surface waters within 15 miles downstream of the site. For 

each intake, identrfy the alstance from the point of surface water entry, Population served 

and stream flow at the Intake locatron. 

Intake Distance PoPulation Served Flow (cfs) 

None (see comment no. 11) 

Ref.. Nos. 6. 7, 8,9, and 10 
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17. Identify fisheries that exist within 15 miles downstream of the point of surface water entry. For 
each fishery, specify the following informkon: 

Fishery , Water Bodv Tvpe 

None (see comment no. 11). 

Ref. No. 10 

18. ldentlfy sensitive environments that exist within 15 miles of the point Of surface water entry. 

For each sensitive environment, specify the following: 

Environment Water Bodv Type Flow(cfs) -- 

None (see comment no. 1 1). 

Ref. No. 10 

19. if a release to surface water is observed or suspected, identrfy any intakes, fisheries, and 
sensitive environments from question nos. 16 through 18 that are or may b’e located within the 
contamination boundary of the release. 

Intake Fishery Environment -m- 

None (see comment no. 11). 

Ref. Nos. 1 and 10 

SOIL EXPOSURE PATHWAY 

20. DetermIne the number of people that occupy residences or attend schoxoi or daycare on or 

within 200 feet of the site property. 

97 residents reside wlthin 200 feet of site nos. 1 and 2. This figure was calculated using a house 
count of 33 homes muitlpiied by 2.93 (the 1990 United States census average popuiation per 
household in Nassau County). 

Ref. No. 13 

21. Determine the number of people that work on or wlthin 200 feet of the site propeny 

According to NWIRP officials, 78 workers are present daily at the three studied sites. 

Ref.. No. 14 

- 16- s-7 



Revisron No. O_ 

22. 

23. 

24. 

25 Identify sensitive environments and wetlands acreage within 112 mile of the !;lte. 

Ref. No. 10 

Sensitive Environment 

None (see Plate 2). 

Dista,nce -- 

identify terrestrial sensrtrve environments on or within 200 feet of the site oroperty. 

None (see Plate 2). 

Ref. No. 10 

AIR ROUTE 

LIescribe the likelrhood of release of contaminants to air as follows: observed release, 

suspected release, or none. ldentrfy contamrnants detected or susioected and provide a 
rationale for attrrbutlng them to the sate. For observed release, define the supporting 

analytical evidence. 

Yone 

?ef. Nos. I and 2 

3etermtne populatrons that reside within four mrles of the site. 

Distance Population 

0 to l/4 mile 602 

> 1/4to l/2 mile 901 

> l/Zto 1 mile 11,020 

> 1 to2miles 62,034 

> 2 to 3 miles 73,605 

> 3 to 4 mrles 88,O 15 

Ref. Nos. 9 and 12 
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26. If a release to air is observed or suspected., determine the number of peopie that reside or are 
suspected to reside within the area of air contamination from the release. 

N/A 

Ref. Nos. 9 and 12 

27. If a release to air IS observed or suspected, identify any sensitive environments, listed in 

question no. 25, that are or may be located within the area of air Icont’amlnation from the 
release. 

Ref. No. 10 
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?art. the migration of contaminants entering the Upper (Glacial Aquifer 
water system underlying NWIBP Calverton will conform to the movement of 
water in the shallow groundwater system: that is. contaminents.vill 
migrate south toward Swan Pond. and eventually discharg'e to the Peconic 
River system. Additionally, the vertical migration of contaminants into 
deeper areas of the Upper Glacial Aquifer. and into the underlying Magothy 
Aquifer. is a probability. if the contaminants are prealent, 

A possible impediment to contaminant migration at the activity is the 
muck soils that have formed in the avamp areas around Swan Pond. These 
soils may have significant ion exchange and adsorption capacity that would 
Slow local contaminant migration. 

2.2.1.1 Potential Cantsminant Receptorrr. The New York Department of 
Environmental Conaenration (NYDEC) has determined that no Federal or state 
endangered or threatened species have been reported on .Navy property 
(NYDEC, no date). NYDEC did indicate that significant habitats south of 
NWIRP Calverron are known to support the tiger salamandler 'endangered) and 
zhe mud turtle (threatened) as well as several species on the state's 
special concerns list. (The tiger salamander and the mud turtle are 
listed only on the state endangered species list. not o'n the Federai List 
of Threatened and Endangered Species.) The area around Swan Pond is a 
natural habitat for the mud turtle and the tiger salamander. and therefore 
these animals are considered potential receptors of contaminants migrating 
from NWIRP Calverton. Other potential receptors includle aquatic life in 
Svan Pond. the Peconic River. and the Peconic Bay. Humans who consume 
waterfowl and/or fish from these areas must also be considered potential 
receptors. Additionally, humans who drink f ram wells downgradient from 
the activity must be considered potential contaminant receptors. 

At NWIRP Calverton. all potable and process water is supplied by three 
It-inch-diameter. 14%foot-deep wells: these are locatead on-activity, 
northeast of the Steam Plant (Figure 2-l). Although none of the wells 
appear to be directly ciowngradient of any sites identified at the 
activity, the possibility of contaminants entering these wells from the 
identified sites exists if pumping from these wells reverses the natural 
hydraulic gradient. Hence. activity personnel must also be considered 
potential receptors. 

2.2.2 H~drotgeolo~y and figration Potential at NWIRP BethwE. NWIW 
Bethpage is underlain by Pleistocene outwaah sediments (Upper Glacial 
Aquifer) that range in thickness from 40 to 130 feet. The Magothy Aquifer 
begins immediately beneath the Upper Glacial Aquifer. The Upper Glacial 
and Magothy aquifers are the aquifers of concern at this ac:tivity; 
additional information about the geology of NWIRP Bethprnge and Long Island 
in general can be found in Chapter 4. 

Xs a result of extensive urban development. the natural physical features 
of NWIRP Bethpage are much less varied than those at NWIRP Calverton. 
There are no surface drainage features, no ponds, and the topography is 
flat; additionally, soils are almost universally disturbed. According to 
the Nassau County Department of Public Health. Bureau of Potable Water 
Supply. there are between 25 and 30 municipal water wel:Ls within 1 mile 



downgradient of the activity (Nassau County Department of Public Health. 
personal communication. 1986). 

The hydrogeology of NWIRP Bethpage is very similar to that of NWIRP 
Calverton. Kydrau.l,ic conductivity in the Upper Glacial Aquifer is about 
200 feet per day (Jensen, 1974). Horizontal migration rates, hovever, are 
about 50 to 70 feet per day (Jensen, 1974) due to the shallow dip of the 
land: migration rates at the northwest end of the activity are about 70 
feet per day. It is anticipated that rates at the southeast portion of 
the activity are lower due to lower gradients. as inferred from the 10~ 
topographic relief in the area. The direction of groundwater migration in 
the Upper Glacial Aquifer. and in the Magothy Aquifer in the vicinity of 
NWIRP Bethpage, is south and east toward the Atlantic Ocean. 

A member of the Upper Glacial Aquifer. the Msnnetto gravel. comprises the 
surface geology at the activity. This member consists chiefly of a 
'highly permeable". porous quartz gravel with l'excellent infiltration 
characteristics" (Isbister. i966). The Msnnetto unit is above the 
groundwater table (Jensen. 1974) and promotes very rapid infiltration. 

No natural impediments that would be expected to impede infiltration rates 
such as soils. clay layers. or tills are in evidence at NWIBP Bethpage. 
Hwever, extensively paved areas at the activity will reduce migration 
potential by creating an impermeable barrier to the grounduater system. 
Nevertheless. the bydrogeology of NWXRP Bethpage is generally very 
conducive to groundwater migration. and to the migration of water-soluble 
contaminants. 

2.2.2.1 Potential Contamhsnt Receptors. Because the Upper Glacial and 
Magothy aquifers are widely used as sources of groundwater on Long Island. 
and because of the high migration potential of water-soluble contaminants 
entering the groundwater system. any humans drinking from wells down- 
gradient from NWIRP Bethpage must be considered potential contaminant 
receptors. 

2.2.2.1.1 Water Sources at WIRP Bethpage. At NWIRP Bethpage, seven 
active wells on Navy property supply cooling and process water to the 
activity. Additionally, there are three deactivated wells on Navy 
property. The deactivated wells were abandoned due to lcw delivery rates, 
screen clogging, and other mechanical problems (NAVPRO. 1986). Figure 2-2 
shows the locations of these wells. 

.2.3 UASTE DISH)SAL m POTIINTULLLY co- SITES. 

2.3.1 NUYRP Calverton Sites. 

2.3.1.1 Site 1. Northeast Pond Disposal Area. This site is located in 
the northeastern portion of NWIRP Calverton (Figure 2-3.). It lies within 
the perimeter fence of the activity. at a remote location with respect to 

2-6 
/ s? 



I’ 

I 
I 
I 
I 33’ 
1 

I 
1 
I 
I 
I 

ReporKeaLy, Khe range oaeratea Icr 1 :o i-l/2 :,-ears. uncii z.bout 1053, when 
orrner facii ities were built. 'resenti;;, ~3 juilCLr.rS, earthen rtmparts, or 
other Structures at 

..- 
the site suggest the range'sZxisKence. _ . . 

In January and May of 1986, the originai gunfiring Kest site was scanned with 
a metal detecror. Yo anu&ition items were detected (Crummm memoranaum, 
July 1986). Therefore, Site 5, NWIRP Calverton 1950s Ch Ra.nge Ammunition 
Disposai Area, is not recommended for a Confirmation SCudy. 

.I 'W 
2.3.1.6 Site 6, Fuel Calibration/Engine Run-Up/Fuel-Depot Areas. ?rior to 
flight testing, engine and.fuel..systems are checked at N[JIE Calverton to 
ensure that these systems are airworthy. Sometimes, when the fuel system of 
an aircraft is first pressurized, fuel leaks from fittings and tubing. 

There are five areas where chronic fuel spillage may 'have occurred at NWIRP 
Calverton (Figure 2-8). Three are in the industrialized area: one at the 
location of the Old Fuel Calibration Pad, southeast of the present aircraft 
shelters; one at the Engine Run-Up Area; and another at l:he Engine Test 
House. The oKher locations are the Run-Up Area along Runway 32-14 and the 
taxiway at the southeast. end of Runway 32, where zircrafr: were prepared for 
their initial flights. XL1 locations are outdoors. . . 

iiecords inaicate that 230 gailons of fuel has spilled at these sites since 
base operations began. Remedial actions were carried out: for each occurrence. 

Surface runoff and the shallow groundwater could transport fuel spiiled at 
any of these areas co the area south of the activity, which tiYDEC has 
identified as a habitat for the endangered tiger salamander and the mud 
turtle. 

Since records of spills at Engine Run-Lip Areas at NWIRP Calverton were not _ 
kept until 1981, available records for spills are considered. representative 
Of past occurrences. All recorded spills were cleaned up.. However, the 
proximity of a habitat that supporfs endangered species, and the likelihood 
that fuel spilled at the Engine Run-Up and Calibration Areas would enter and 
contaminate these habitats, require that Site 6, NWIRP Calvedrton Fuel 
Calibration/Engine Run-iJp Areas, be recommended for a Confirmation Study. 

2.3.2 N'WIRP.Bethaage.Sites. 

2.3.2.1 Site 7, Former Drum Marshaling Areas. Starting in 1969, 
hazardous waste management practices for Grumman facilities on Long Islcnd 
included marshaling of drummed wastes on the Navy propercy at NWIRP 
Bethpage. Such storage first took place on a cinder-covered surface over 
the cesspool field east of Plant 03, (Area 2, Figure 2-9). From the early 
1950s through about 1978, drums containing liquid cadmium waste were stored 
here. In 197J$&the coLlection and marshaling point was moved a few yards 
south of the original unpaved sire, to an area on a 100 by 100-foot 
concrete pad (Area I, Figure 2-9)_. This pad had no cover, nor did it have 

I 
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‘5erms rot conta1iiment cf spiils. In 1982, drummea waste! storage was 
cransferrna to :he rrasent Drcm ?larshaling faci!it::, located in the Salvage 
Storage Area (Site 3); a cover :;as added in 19832; . 

Reportedly, ail drums of waste marshaled at the Former J?rum HatshaLing Areas 
were taken off-activity by a private contractor for trea.tment or disposai. 
There are no reDorcs of leaks or spills of drum contents. 

Materials stored at the Former Drum Marshaling Areas,;incLuded waste 
halogenated and non-halogenated solvents. Cadmium and cyanide were also 
stored in Area 2 from the_ early 1950s through 1974. Reportedly, ZOO to 
300 drums were stored ac each area at any one time. 

The Hannetto gravei and the Upper Glacial and the Magothy aquifers underlying 
the site have a high migration potential for contaminants. Additionally, 
large volumes of hazardous wastes were stored at the site f:com the early 
1950s to 1978, and .tbe site operated without comprehensive containment 
safeguards. 

Reportedly, there is no direct evidence of hazardous waste :jpiL!s at the 
site; nevertheless, the IXS team deems it wise to investi.eai:e tne site, and 
therefore recomxnenas Sire 7, :XTGiTu Sethpage Former Drum Karsnaiing ‘Areas, 
for a Confirmation Stuay. 

2-3.2.2 Site 8, Recharge Basins. Surface water drainage or& iong Island 
is for the most part locally controlled, with numerous recharge basins used 

to channel this resource back to the groundwater. There are several such 
recharge basins located at NWIRP Bethpage (Figure 2-10). _ - 

Prior to 1984, some Plant 03 production line rinse waters were discharged to 
the recharge basins. The Environmental/Energy Survey of the activity, 
published in 1976, states that 1.85 million gallons per week were discharged. 
to the recharge beds. These waters were directly exposed to chemicals used 
in industrail processes (involving the rinsing of manufactured Tarts). 
Reportedly, these discharges of dilute rinsewaters did not contain chromates. 

Since. about 1477, the discharge rate has been 1.4 million gailons per week of 
non-contact cooling water. XL1 discharge presentfy goes to the Industrial 
Wastewater Treatment Plant. 

-. 
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Al&, l djrcrnc to the recharge basins are the fOrT.tr Sludge dr?iSl~ beds. . 
slijagr ~~ _. froPl tha plane 02 Industrial Waste Trearmenr: facii;.::: T;as dewatered 

in cht &y&g beds before off-site disposai. I-! 

On 8t lttrt one occasion, sampling performed by the Nassau County Department 
of Health drtacted level-s Of hexavalenc chromium in excess of allovable 
limits (so+ Appmdix C). ~~~~~~ was notified of this noncompiiance and 
trktd ~0 partom rmtdial actions necessary co eliminate the problem. 
Reportedly, Grumn complied with the request= i- 

Concaminancs of concefn include the hexavalent (and other valence) chromium, 
aluminum, nitric acid, and sulfuric acid. 

hcaust direct evidence of past hazardous waste disposal has been collected 

wwding the recharge barins, Site 9, WRP Bethpage R.echarge Basins, is 
rttommtndtd for a Confirmation Study. 

.’ . 
-- -. 

2*3-z-3 Site 9, Salvage Storage Area. The NWIRP Bethpage Salvage Storage 
Area is located north of Plant 03 (Figure Z-11).. Fixtu.res, toois, .znd 
metallic vascts wtrt stored here prior to recycling from tke early 1950’s 
through 1969. 

- .- 
Stored materials included aluminum and titanium scraps and shavrngs. While 
in storage ,’ During the 1985 
visit, 

cutting oils dripped from some of this metal. 
LAS team members observed oil-stained ground at the {site. However, 

soil tests performed by Grumman in 1984 revealed that oil stains were 
superficial; oil residues were not detected below the top iseveral inches of 
sOi1 material in the Salvage Storage Area at the locations,tested (NAVPRO, 
1986). 

Around 1960, the-Salvage Storage Area was reduced in size to accommodate 
parking. Around 1970, it was reduced again for the same reason. -. -.- 
Consequently , storage facility locations at this site h,ave.been periodically 
moved to accommodate changes in storage area size. 

In addition to salvage storage, a 100 by LOO-foot area within the boundary 
of the Salvage Storage area was used for the marshaling of drummed waste. 
The area was paved with coal ash cinders. Drum marshaling conrinued here 
from the early 1950s to 1969. 
waste oils, 

Wastes marshaled throughout the area included 
and waste halogenated and non-halogenated solvents. 

Potential contaminants of concern at Site 9 (from both drum marshaling and 
salvage storage) include cutting oils, aluminum, titanium, and halogenated 
and non-halogenated solvents. 
potable and process waters, 

Because of the proximity of aquifers used for 
the high migration potential. of these aquifers, 

and the reported storage (without containment safeguards) of hazardous 
wastes at the +..te, the IAS team deems it prudent to further investigate the 
possiblity of hkardous waste contamination at this site and recommends 
Site 9, NW1R.P Bethpage Salvage St<orage Area, for a Confikmation Study. 

-. 
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4.1 MVAL UBAPONS RUXJSTRI& REsEgvE PLBHTBIIZBPBGE. NEyY0RIC. 

4.1.1 General, The Naval Weapons Industrial Reseme Plant (MIRP) 
Bethpage is located in Nassau County, New York. near the geographic center 
of Long Island (Figure 4-l). 

NWIRP Bethpage conducts research prototyping, testing. desi;gn engineering, 
fabrication. and primary assembly of various military aircraft. Secondary 
assembly of components manufactured at NWIRP Bethpage occurs at NWIRP 
Calverton, located in Suffolk County on Long Island; section 4.2 of this 
report discusses NWIRP Calverton and its mission in greater detail. 

Recent projects at NWIRP Bethpage have included the F-14 (Tomcat), E-2C 
(Hawkeye), A-6, EA-6B. EF-11lA. C-2A. and others. Hanufacturing processes 
performed at NWIRP Bethpage include chemical milling and treating. heat 
treatment. and mechanicai manufacturing processes dealing with aiuminun. 
titanium. honeycombing, plastics. and other components. The piant is 
government-owned. contractor-operated (GO(X); the company that operates the 
activity is Grumman Aerospace Corporation. 

The facilities at NWIRP Bethpage include four plants (Plants 03. 05 and 20. 
for assembly.and prototype testing. and Plant 10. an integrated group of 
quality control laboratories). two warehouses (north and south). a Salvage 
Storage Area. an Industrial Waste Treatment Plant and several artificial 
recharge basins, and other smaller support buildings (Grumman. no date). 

Adjoining the Navy's NWIRP at Bethpage are the corporate headquarters of 
Grumman Aerospace. the company‘s principal engineering and manufacturing 
facilities, GrMunan research and development centers, and a major 
warehousing compiex. 

In all. G rumman's property covers approximately 605 acres (ManTech. December 
1976) extending from Stewart Avenue on the northeast, to Broadway-Eicksville 
-Massapequa Road on the southwest. The property is bisected by the Long 
Island Railroad. South Oyster Bay Road and New South Road ::oughly form the 
western boundary, and 11th Street and Stewart Avenue mark the eastern 
boundary (Bethpage Facilities Department. Storm drainage systems, 1979: and 
Grumman Corporation. Facilities. no date). 

Within this Grumman complex lies the 108-acre area owned by the Navy. The 
major parcel is bordered by South Oyster Bay Road. the Long Island Railroad. 
Thomas Avenue. 11th Street, the road to the north of Syc,amore Avenue. 
groundwater recharge basins and wooded areas. the hydraulics lab. and the 
Plant 15 parking area. The other parcel consists of one plant (Plant 20) 
and its parking area (Bethpage Facilities uepartment, Storm drainage 
systems. December 1979; and Grumman Corporation, Facilities,, no date). 

I 
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4.1-Z Adjacent Land Uses. 
-3. 

Ikvy-owned l2nd 2r8ettpage 
surrounded 'by c,'.e irrge Gr7xxzan cczplex cf researck and 
manuf2ctcring 2nd assembiy pi2nts. test faciiities. and 
ters. The illdlLStZi2i ccmpie:: tlso has several athletic 
areas. 

is cc-,=ietei T- 

deveicbent-ienters. 
co:7 orate headquar- 
fields and wooded 

Khen the Navy fLzsr cane to Sethoage, zmch of the. surroundir,g land was 
agricaltur21; most of it was developed in the iate‘1950:; and early 1960s. 
At present, suburban housing surrounds Cost of the GrrPmlan land. 3esides 
the tcwn of Bethpage, these denseiy populated communities include Levittown, 
Eick,yille. and Pizinedge. 

Sone commercial and light industrial operations flank the railroad to the 
west of the activity and lie just south of Broadway-Eicksville-Nassapequa 
Koad. Route 135, the Seaford-Oyster Bay Expressway, lies.cne mile east of 
the act2Jity. 3ethpage State Park. with its extensive golf courses, abuts 
the expressway cn the opposite side. 

4.1.3 %iston. TTd'IR,? Bethpage was est2biished in i933. 2roughout the 
laser 52 years, L:s missicn hts remainec largely the same: to design proto- 

qpes. to test .L!avy 2ircrtft. 2nd to perform primary assembiy of various 
naval aircraft. 

Fran its early days, ;LWIRP Sethpage was staffed and run mainly by civilian 
experts and technicians, .mostly Grumman personnel. The military oversaw and 
coordinated these operations. 

In the 1930s a series of Kavy carrier 2ircraft 2nd anphibicus vehicles were 
developed at the activity. World War II brought the development of the 
Wildcat 2nd Iieilcat fighters and the Avenger torpedo/bomberiatt2ck plane. 

This era also marked a period of very fast growth at NWIXP Sethpage. l-!ost 
of the currently exist;- -..g buiidings at the activity were constructed for 
wartime use. This period also marked an empiolnent peak for Grumman: the 
workforce reached 25.527 in Seutember 1943. Dlents 03. 25, 10; 17, and 20 
are among those buiit during the war. 

As dramatic as the growth of Z;WIRP Bethpage was during the war years. so was 
the slump that followed there after the war. It proved temporary, however, 
as the jet age and the Korean War once again rwived the activity. 

For a brief period in the late 1950s. Grmman was not under ccntract with 
the Navy to develop 2nd manufacture fighters. !-kwever, in 1960 the National 
Aeronautics .and Space hdminis traticn (USA) contracted with !TJIS? Zethpage 
and Grumman%fo deveiop the Orbiting Astroncnic21 Cbservatory (GAO); NASA 
also contracted for the Echo IT satell:' ,-e and the lunar module that placed 
baericans on the moon six times. 

In 1969. as the first lunar 
nodule). 

landing took place (fron a IWIRP Bethpage lunar 
the activity. 2ssumed responsibiliqr for producing the Z-14A, the 

Navy's next-generation fighter plane. The last lunar mcdules and CA0 flight 
units were delivered in 1971. The first P-14 deltiJeries, and beginning work 

'on the EA6B. A6E. and E2C aircr2ft. also began at this time. 
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In :he earl;: 1980’ 5 :;;I’;? zethpzge broke ground for a major cc:s;rzczicn 
?rojec=, 2 56.2 ,-:;isn I~.dus~rirl ;;astewater Treatmer.c ?‘!ant: cs “Jrocess 
chenrcai effluer.ts from tne 2ct:q:ity’s manuracturicg operctions. .A.lso at this 
t ize , a modern ccryuter ana crypt0 sys tern repiaced the 2C Civ:.t.; ’ 3 anticuated 
teletype machinery. .1 new Joint Saiecy Review aoard was <createa :o cversee 
BethpagejCalvertcn opertticns; ;;rociucrFcn of the new S::pcr Tsmc2: was aiso 
starred at this :Lme. 

4.1.3.1 :iiscoricai Areas. Tl-,ere are no areas of cuit,Jrai 51: histcri: 
significiance at IC’WIRP Sethpage. 

4.1.4 Leeal.Actions. On 6 December 1983, a “Letter of Claim” ‘las filed 
against Grumman Aerospace Corporation by the Kew York State Department of 
Envrrccmetnal Ccnservacion. The ciaim;, filed pursuanr: II0 secrlcr. llZ(Cj cf :ke 
(zom~r&ensive F--v; -m--n-f; -..I L-L, . . ..-- ** ?.es3cnse, Compensacicn ana Lia3i1iZ:r .:.cC ~~C~~CL.~;, 
is 1;: : e r. c e a :0 ccver 211.: cccencrzl . C‘ZI--&a= >e tg Eke State’s r.aCi:rai rzsocrces 
<attrlz ” ut2c to Grnr-zan .‘.?rcsztce’s siud?e dr-:ir,; beds. The S.~UCCO- cr’::r.z 1‘2~s 
are Located on site o 2al2:enc to the ground ’ water recharge b2.5 ins. site c is 
recommencea t -cr Cocfirxtlcn Stcdv. 

-_ 
4.1.5 Biolceical Features. 

4.1.5.1 Ecosystems. The !:avy property: at !:!JIRP Sethpage is near!:: coapietsly 
deveioped. Over ?O uercent of :he faciiiry is covered by buildings, 
impermeable parking areas, roadr;ays, and other deveiopment. iikevolise r’m 1 &..2 
land rchich Lies adjacent to savy property is aiso urbanized. Tke Diolcgical 
communities are cherercre highly urbanized and no naturai habit;: exists--vich 
the exception of a narrow tree line 2long part of the northern ‘bcundar:: :nd 
scattered, m2int2Fned laun 2reas around several of the smailsr tuiLdin;s. Ii0 
natural aquatic habita: exists on th2 activity. 

The urban habitat :hat is present would only support wildlife species that 
adjust weil in deveioped surroundings. These species includ’e cot:sntaii 
rabbit (genus Svlviizccsj, squirrel (family Sciuridaej, racking (?rocvon 
lotor), f ield mice \ genus Xicrctus) , Norway rat (Rattus norv’ezicus), 2nd -- 
domestic dogs and cats. Siciiarly, the avifauns incluae spec:es common in an 
urban setting. Typicai species would include the robin (Turlios.mizratorius), 
blue jay (Cvanoci~ta.crist~ta), s: .lng (Sturnus vulzaris), house sparrow 
(Passer dczest~c2.5), ~ournrng dove -2naidurz racrourc Ncarclinensis), and -w 
pigeons (famrly Columbidae). .A small group of Canaaa geese (5r2nt2-canadensis 
were clbserved on some cf :he larger grassy are3s during t’he sit2 vl.SlC cur:ng 
the summer of l?SS. 

4.1.5.2 Endangered, Threatened, 2nd Rare Species. Endangered 2nd 
threatened species are animals or plants whose popui2tions h2ve d.;indied Or 

Idhose native ‘ha’bi:zt :?as been reauced. The federal governrent 153s deveioped a 
list of endangered 2nd threatened wildlife and plant species (Federal Register, 
July 2.7, 1983) which have been designated by the Department of the Interior to 
receive protecticn under the Ezdange_red Species Act of 1073 (Federal Register,. 
1979). 
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Through consultations with the New York State Department of P:mironmental 
Conservation (NPDEC) Wildlife Resources Center concerning endangered and 
threatened species at NWIRP Bethpage property, the IAS team has determined 
that no federal or state endangered and threatened species have been 
reported at the activity. Likewise. no critical habitat for 'endangered and 
threatened species exists at this activity. 

4.1.6 physical Features. 

4.1.6.1 MJTEP Bethpage Climatology. The combined influence 'of prevailing 
westerly winds and the proximiry of the Atlantic Ocean produces a modified 
continental climate on Long Island. Temperature extremes are mitigated by 
the Atlantic Ocean and by Long Island Sound. 'I'he climate is fairly humid 
(Isbister, 1966). 

Data from Garden City, located 6 miles south and west of NWIRP Bethpage, 
show that the mean annual precipitation is 45 inches. and there are 20 to 30 
thunderstorms each year. Rvapotranspiration in Nassau County ranges from 19 
to 26 inches, and the mean is about 22 inches. The highest mean temperature 
is 74.9 degrees F. and occurs in July. Ihe lowest mean temperature is 31.4 
degrees and occurs in January (Isbister. 1966). 

4.1.6.2 Geology of Long Island. The Bethpage and Calverton activities 
are located on Long Island. New York. Long Island is roughly 118 miles in 
length from west to east and averages 20 miles in width fran north to south. 
The island consists of Pleistocene sediments, unconsolidated :?leiocene and 
Cretaceous sediments, and crystalline metamorphic and igneous Precambrian 
bedrock (Jensen. 1974; Isbister. 1966; et. al.). 

The bedrock is composed of impermeable schist. gneiss. and granite. It is 
nearly horizontal. although it dips in a southerly direction about one-half 
of a degree. The bedrock varies in depth from 400 to 2.200 feet below sea 
level under Long Island (Isbister, 1966; Jensen. 1974 et. al.:). 

The Cretaceous Raritan Formation overlies the bedrock, and consists of clay 
and sand members that range in thickness from 100 to 300 f'eet,. The sand 
member rests directly on the bedrock and is moderately permeable. yielding 
up to 2.000 gallons per minute (gpm) to individual wells. The clay member 
af the Raritan Formation rests on the sand member: it is comparatively 
impermeable and retards, but does not prevent. groundwater movement 
(Isbister. 1966; Jensen. 1974 et. al.). 

The Cretaceous Magothy Formation occurs above the Raritan. The Magothy 
ranges from 30 to 1.000 feet in thickness. It is moderately to highly 
permeable. and is the principle source of water on Long Island. Individual 
wells may yield over 2,000 gpm. The Magothy begins 40 to 1350 feet beneath 
the land surface of Long Island (Jensen. 19741. 

Pleistocene sediments on Long Lsland overlie the Cretaceous units and are 
all of glacial origin. The glacial deposits are primarily tills comprised 
of unsorted clays, sand, and boulders (Flint. 1971; Jensen, 1974). 

I 
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Generally, the giacial deposits have low permeability, leading to perched 
water tables and slow rates of groundwater migration (Jensen, 1974). The 
deepest glacial deposit in Nassau County is the 3amea gravel. a glacial 
outwash deposit that is a significant source of groundwater (Jensen, 1974). 
Other glacial tills on Long Island may have local unconfined or Confined 
aquifers that provide good quality water for a variety of Use6 (IJensen, 
1974; Isbister. 1966). 

Pleistocene epoch glaciation and the concomitant proce66e6 of glacial 
melting and the outwashing of glacially transported materials are largely 
responsible for the present surface geology and topography of Long Island 
(Flinr, 1971, et. al.). 

The Pleistocene epoch is divided into four major glacial stages: the 
Nebraskan, the Kansan, the Illinoian. and the Wisconsin. Long Island Sound, 
along with moat topograpnic features on Long Island. was produced by the 
most recent glacial stage, the Wisconsin (Flint. i971. et. al.). 

>ere is evidence of two periods of Wisconsin stage advance and retreat on 
-ong isLand. 3uring the earlier phase. a giacial ice sheet movec to the 
middle of Suffolk County and deposited a terminal glacial moraine called the 
Ronkonkoma Terminal Moraine. The glacier retreated north. then readvanced, 
this time stopping along Long Island's northern shore: here it: deposited the 
material that forms another series of hilly glacial moraines, the Harbor 
Hill End Moraine (Flint, 1971, et. al.). 

As the ice sheet melted. streams flowing from the glaciers transplorted large 
volumes of sand. gravel, and silt to the south. The outwash material was 
deposited in a flat .;ain that slope6 gently south toward the Atlantic. The- 
outwash plain comprises the flat southern section of Long Island, and an 
lntermorainal area between the Harbor Hill and Ronkonkoma terminal morainal 
ridges (Flint, 1971). 

Recent sediment6 consisting of salt marsh deposits, stream alluvium. shore 
2eposlts. and artificial fill overlie the glacial material. I%ese sediments 
range in thiCkne66 from 0 to 50 feet. Recent clays and silts compose the 
substrate beneath Long Island Sound and its harbors, retard salt water 
encroachment into the underlying glacial materials. and confine fresh water 
in these same materials (Flint, 1971), 

4.1.6.2.1 NmRp Bethpage Geology. NWIRF Bethpage is underlain by 
Pleistocene glacial outwash material that range6 from 40 to 130 feet in 
thickness. The Magothy Formation begins immediately beneath the Pleistocene 
deposits and continues 600 feet to a depth of about 700 feet. The clay 
member of the Raritan Formation begins at 700 feet and continues tc a depth 
of 860 feet. The Raritan sand member continues to a depth of 1,070 feet. 
Precambrian 'bedrock begins at 1,070 feet and continues downward (Sensen. 
1974) (Figure 4-2). 

4.1.6.3 Topography of NUIRl? Bethpage. Northeastern Suffolk County has 
six major morphologic areas. See Figure 4-2. These are I) the Headlands. 
2) the Harbor Hill End Moraine, 3) an intermorainal pitted 
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outwash plain. 4) the iionkonicoma Terminal Moraine. 5) the Wheatley and 
Mannetto hills. and 6) the giacial outwaah plain (Flint. 1.971). The 
topography of the immediate vicinity of NWIRP Bethpage is shown in Figure 
4-3. 

The iieadlands originate in steep bluffs. which abruptly rise from Long 
Island Sound to a maximum height of 100 feet. Aa one proceeds south from 
the Sound. the land surface becomes increasingiy irregular. and it rises to 
an elevation of about 200 feet near the towns of Jericho and .Muttentown. 

The Harbor Hill End Moraine consists of hills that trend northeast. These 
hills reach elevations of 300 feet in the vicinity of Westbury and Wheatley. 

The Harbor Hill End Moraine and the Ronkonkoma Terminal Moraine comprise 
long linear hills that run along the length of Long Island (Figure 4-4). 
The Harbor Hill End Moraine rises from. and parallels. Long island Sound. 
The Ronkonkoma Terminal Moraine Nns approximately east-west through the 
zenter of Long Island. 

3etveen the tvo moraines is an intermorainal outvash piain. The piain is 
pitted with numerous small kames and kettleholes. Its surface is as high as 
250 feet above sea level. 

A second featureless glacial outwash plain slopes gently from the south edge 
of the Ronkonkoma Terminal Moraine to the Atlantic Ocean. It ranges from 
140 feet above sea level in the north to sea level at the point where it 
meets the Atlantic Ocean. In the vicinity of NWIRP Bethpage. the elevation 
is 120 feet. 

The Wheatley and Manetto hills rise to about 300 feet above mean sea level 
in the vicinity of the town of Wheatley. and may be remnants of extensive 
glacial stream deposits. 

In the vicinity of NWIRP Bethpage. all natural physical features such as 
'2 i 11 s . depressions. and ditches have been reshaped or destroyed because of 
the high degree of urbanization that the area has experienlced,, The north- 
vest corner of the activity has the highest elevation. 14O-plus feet. The 
southeast corner of the activity, about 2 miles from the northwest corner. 
is the iowest part of the activity, with an elevation of under 110 feet. 
The slope across the activity from northwest to southeaat is very regular 
with no breaks in grade and no topographic features (Figurse 4-4). 

NJIRP Bethpage is completely surrounded by residential communities. and the 
effect of the extensive development on groundwater and sur,face water drain- 
age has been significant. Before widespread development. ,the naturally 
occurring. permeable soils allowed rapid infiltration of rainwater. Since 
this is no longer the case, groundwater recharge is facilitated by recharge 
basins incorporated into the storm sewer drainage system. The basins allow 
rainwater to percolate into the ground rather than drain into the local 
streams (Seaburn and Aronson. 1974). NWIRP Bethpage contains numerous 
recharge basins, as do the surrounding residential areas, 
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4.1.6.4 Soils at M17Ixp Bethpage. The most recent soil information 
available for NWIRP Sethpage is a soil survey conducted in 1928. 
to this report. 

According 
seven soil types covered the region that is presently 

cverlain by NWIRP Sethpage. The seven are the Sassafras sandy loam. the 
Hempstead loam. the Plymouth sandy loam, the Haven loam. the Sassafras loam. 
the Babylon sand. and the Dukes loamy sand. These soils a.re mostly sand or 
silty .Loam. anri are characterized by high permeability. 

Since the publication of the soil survey report. however. the area of study 
has been extensively developed and graded. It is unlikely that any of the 
original soil types remain on the activity. Xather, all the soil under the 
activity could be better classified as reworked Madeland. or as Cut and Fill 
material. 

4.1.6.5 Hydrogeologg of WIRP Bethpage. &a mentioned. northeastern 
Nassau County is underlain by unconsolidated coastal plain deposits of 
?leistocene. Cretaceous. and Quaternary age. The deeper lying Cretaceous 
sediments, the Raritan and Magothy formations. have members that seme as 
--antined aquifers. Y"oreover, the glaciai Quaternary deposits comprise an 
important aquifer in the county. According to the Nassau County Department 
of Public Health. Sureau of Public Water Supply. :here are approximately 2.5 
to 30 municipal water supply wells within 1 mile downgradient of NWIRP 
Bethpage. These wells are typically screened in the MagOthy Aquifer (Nassau 
Department of Public Health. 1986). 

l=roundwater infiltrates the Upper Glacial Aquifer (that is, the glacial 
Quaternary depositsj in the high morainal hills on the northern side of Long 
Island. This same area is also the predominant area of recharge for the 
,deeper aquifers. Plaw in the Upper Glacial Aquifer. and in the deeper . 
aquifers, is south and east across Long Island toward the Atlantic. 

'Zbe Lloyd Aquifer. a member of the Cretaceous Raritan Formation. is too deep 
:o be useful as a source of groundwater. The Cretaceous Magothy Formation. 
'nwwer. provides about half of the groundwater used in northeastern Nassau 
[County. This aquifer is predominantly unconfined on Long island. although 
locally occurring clay stringers do create confined aquifer conditions. 
Beneath NWIRP Bethpage. the Magotby is unconfined. Where recharge occurs in 
the Magothy (north of the activity), head values average 10 feet above sea 
1 evei. Moving southeast from the recharge area. head values in the Magothy 
bcrease. and attain a matitnn of 90 feet above sea lwel in the vicinity of 
the towns of Jericho and Hicksville. Continuing southeast toward the tcun 
of Bethpage. head values decrease: the hydraulic head value at Bethpage is 
:70 feet above mean sea level (Isbister, 1966). Figure 4-5 illustrates 
hydraulic head values in the tigothy Aquifer. 

The composition of the Magothy Aquiftr varies considerably; the aquifer 
consists of coarse sand with interstlzial clay, lignite. stringers of silt 
and clay, and thin beds of lignite and pyrite. As a result of this varied 
composition. hydrauiic conductivity in the MagOthy varies widely. However. 
it is estimated that the average conductivity in the Magothy is 70 feet per 
day (2-47 X 10 to the minus 2 cm/s) (Jensen. 1974). In brief summation. 
then, groundwater in the Magothy in the area of NWXRP Bethpage moves 

4-11 75 



-we 7Q --- 

LONG ISLAND SOUND W’ATER TABLE 

CONTOUR 

age 

LEGEND 

Water Table Contour , 
taot above mean saa Ievol 

Figure 4-5 

Hydraulic Head Values 
in Hagothy Aquifer, 

Vicinity of NWIRP Bethpage, 
New York 

4-12 

Source: Mister, 1966 

lnitlal Assessment Study 
Naval Weapom Industrial 
Reserve Plant 
Bethpage and Calverton 
Long Island, New York 



southeast with an average speed of 70 feet per day, and head values are 70 
feet above mean sea level. me Magothy lies about 200 feet below land 
surface at NUIRP Bethpage. and extends about 700 feet to a depth cf 900 
feet. 

The aquifer of principal interest with regard to NWIRP Bethpage occurs close 
to the surface in giaciai ourwash deposits. The outwash dIeposit aquifer 
provides sme of the groundwater used in Nassau County, and couid seme as a 
pathway for the migration of contaminants as a result Of ita high 
permeability. 

The region of NVIRP Bethpage is completely underlain by glacial outwash 
deposits (United States Geological Survey (USGS). 1966). Beneath NWIRP 
Bethpagc. the glacial deposits are about 200 feet thick. Interspersed 
throughout these deposits are laminar deposits of silt and clay: these 
deposits impede the downward verrical movement of groundwarer and thereby 
create perched water tables. Xater in the outwash deposit:; exists under 
xater table conditions. 

Zeneraily, the outwash deposits beneath hWIRP Bethpage are highiy permeable. 
?orosity is 30 to 40 percent, and permeability in the area ranges from 1.000 
gallons per day per square foot (gpd/sq. ft.) to 1,600 gpd,/sq., ft. (Jensen. 
1974). The average permeability of the outwash deposits is 1,.300 gpd/sq. 

2 
ft. (Jensen, 1974). The hydrauiic conductivity of these deposits is high, 
at 200 feet per day (1.17 X 10. tz the minus 2 centimeters per second) 
(3ensen. 1974). The high porcc:::-. of certain areas of outwash material is 
further demonstrated by the tenaency of streams originating in the highlands 
north of the activity to disappear as they flow sauth into the flat areas of 
outwash. Groundwater movement in the outwash deposits is to the southeast 
in the vicinity of NWIRP Bethpage. 

The high porosity of the outwash deposits accounts for the absence of peren- 
nial streams in the vicinity of NWIRP Bethpage, and implies tk.at virtually 
all area water movement occurs through groundwater migration. Close to 100 
percent of the water that falls on the area as precipitation infiltrates the 
ground. and there is practically no runoff. except in periods of very heavy, 
extended rain. Because the water table in most of Nassau County is below 
the root zone. evapotranspiration is low. and ranges from 3.9 to 26 inches in 
the county, with a mean of 22 inches. Hence. half the 45 inches of precipi- 
tation that fall on Nassau County become part of the groundwater system. 

Hydraulic gradients beneath NWIRP Bethpage are 10 feet per mile to the south 
and southeast: in sane areas. gradients may increase to 50 feet per mile. 

4.1.6.6 Migration Pathnays at WIRP Bethpage. Characteristically, z+70 
potential pathways exist for the migration of contaminants. These pathways 
are through the groundwater and surface waters in-an area. In the vicinity 
of NWIRP Bethpage. however, groundwater alone represents the potential 
pathway for the migration of contaminants. 
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As noted in earlier sections of this report. the surface geology in the 
vicinity of NWIRP Sethpage consists of the highly permeable Manetto gravel. 
Beneath the gravel, lie the Upper Glacial Aquifer and the Magothy Formation. 
Each of these are highly permeable, and have high hydraulic conciuctivities 
(Jensen. 1974). Section 4.1.6.5 lists specific conductivity values for 
these formations. 

Considering the high permeability of the natural surface layers, and the 
high permeability of the sand and gravel-containing formations immediately 
underlying the surface layers. there is a very high potential for contami- 
nant migration from the vicinity of NWIRP Bethpage. Contaminants dumped or 
spilled on the ground surface would infiltrate rapidly, and migrate south- 
east, the predaninant direction of groundwater flow. 

4.1.6.7 Potential Receptors. 3etween NWIRP Bethpage and the Atlantic 
Ocean, iocated roughly 6 miles south of the activity, there are no large 
surface water bodies to which groundwater discharges. Consequently, the 
potential receptors of contaminants moving through tke groundwater system 
are humans using water from weils located south and east cf the activiq. 

4.2 NAVAT.. WEAPONS RUX3'ZX'IUAL RXSEEVE E'UWl' CXXERTOH. XEXJ YORK. 

4.2.1 General.. The Naval Weapons Industrial Reserve Plant (NWIRP) 
Calverton is located at the eastern end of Long Island, in Suffolk County, 
New York (Figure 4-l). NUIRP Calverton covers about 6,000 acres. most of 
which is in the town of Riverhead. The remaining part of thle activity is in 
Brookhaven. 

Like NWIRP Bethpage. XJIRP Calverton is a GOCO activity operated by the 
Grumman Aerospace Corporation. In total. the facility ccxers 11 square 
miles, most of which is owned by the Navy. Plant 08 (an avionics test 
building) and its guard booth are the only structures situated on land owned 
by Grumman (General ?lan. ,March 1985). 

The mission of KWIRP Calverton is to assemble. develop, and flight-test 
aircraft for the U.S. military. (NWIRP Bethpage manufactures many of the 
components assembled and tested at NWIR.P Calverton.) 

NWIRP Calverton houses 78.000 feet of hangar space, an autanated telemetry 
station, several assembly plants (06, 07, and 08). an anechoic chamber. a 
test fuel house. a fuel systems lab. a lunar test site, an explosives test 
facility, a paint shop, a central steam plant. a sewage treatment plant, and 
other facilities. There are two runways: one is 7,000 feet long, and the 
other is 10.000 feet long; thus, the activity can accommodate the largest 
aircraft. 

The activity is roughly rectangular in shape. On the north; it is bounded 
by Route 25 (Middle Country Road). Wading River and Manor Road border the 
activity to the west, and River Road and Grumman Boulevard border it to the 
south. A spur of the Long Island Railroad runs inside the central third cf 
the activity's southern perimeter and up into the center o.f the activity 
above the main gate. Zast of the activity is agricultural land. 
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5.1 GEUKRAL. The Naval Weapons Industrial Reserve Plants (NLkIPs) at 
Bethpage and Calverron. New York. generate waste from the production of 
aircraft, spacecraft. and reiated compon=ntS. as well as from functions 
supporting this production. Scaan Aerospace Corporation operates the 
plants at both locations. There are four departments. ai:L based at WIRP 
Bethpage, that are responsible for servicing the production lines and 
supporting the operations of both activities. In this section. these 
departments and their roles will be described to provide background before 
the discussion of the individual waste-generating shops at NwlIRP Bethpage 
and NWIRP Calverton. 

5.1.1 lfaaufacturinq and Materials Kngineerixq Deparanent,. This 
department determines which chemical batches should be replenished and tihich 
ones should be disposed of. The department does not generate any waste. 

5.1.2 Facilities Engineering Denarment. Facilities Engineericg Ls 
responsible for the evaluation. seiection. design and layout cf buildings, 
grounds. utilities, equipment and all other installations required for 
operation of the facility. They have in-house capability and also use the 
services of consultants. Facilities Engineering is concerned with contract 
coordination. security, and safety assurance of private contractors working 
at the activities. Contractors must submit chemical data sheets for all 
material used on the job. Waste disposition by the contr,actor is rwiewed 
by Facilities Engineering for proper disposal by the contractor or by 
Grumman. 

Since 1983, Facilities Engineering has enforced the following rules with 
respect to construction and maintenance contractor actions that generate 
construction debris: 

0 Contractors must use their own dumpsters and take their wastes 
of f-activity; 

0 Contractors must stockpile fill UC-? CT a job at the work site: 

0 Contractors must take all unuc -vials off-activity after a job 
is inspected and approved by -partment. 

Contractor requirements prior to 107: re not available. The Facilities 
Engineering Department generates oni:; aper and assorted office waste. 

5.1.3. Environrental Operatiuns. This department does the actual work of 
replenishing chemicals in tanks. or removing contents of tanks and trans- 
porting them to the industrial Wastewater Treatment Plant (IIJTP) or to the 
Drum Marshaling Area (Site 9). The department has had these responsibili- 
ties since the early 1950s. Department personnel also operate a spill 
response truck. which is present at all bulk liquid transfer operations at 
NWIRP Bethpage; this truck responds to any accidental spills at NWIRP 
Bethpage. WIRP Calverton. or Great River. a third Grumman facility on Long 
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Island. Cleanup materials from any spills are taken co the main Crum 
Marshaling Area (Site 9) at NWIRP Bethpage for off-activity disposal by 
private contractors. (For a more detailed discussion of the various Drum 
Marshaling Areas that have been used over the years at NVIRI? Bethpage, see 
sections 6.3 and 6.3.1). 

5.1.4 Facilities Maintenance Deoartment. The Facilities Maintenance 
Department is responsible for building, grounds. equipment, and utility main- 
tenance. renovation of office and shop space within existing buildings. and 
activity security. The department also has prime responsibility for the 
pickup and storage of waste materials generated by the various shops and 
assembly lines. The department assigns a superintendent to each of the 
plants at NWIRP Bethpage and NWIRP Calverton. The Facilities Maintenance 
Department also has supervisors in charge of various tradesmen and craftsmen 
who perform maintenance work around the activities. ;lastes generated by 
these groups are discussed in section 5.2. 

3e Environmental Cperations Center is part of the Facilities Maintenance 
zepartnent. The prime responsibility of the Grvironmental Operations Center 
Ls (in the event of an accident or spill) to secure affectec areas as 
quickly as possible. 

5.2 WIRPBETEPAGE. HA"PROPERTY. 

5.2.1 Plant 03. Reduction Lines. There are several production lines 
located in Plant 03. at NWIRP Bethpage. All of the production lines located 
in this plant are used for a variety of aircraft metal treatment and finish- 
ing procedures. including chemical surface preparation. electroplating. 
chemical milling, alodine treatment. and process inspection. The production 
lines and the specific chemical baths used in each line currently located in 
this building are listed in Table 5-1. There are two quality control com- 
ponents in the production lines: the Inspection Station and the Zyglo Line. 
In the iatter. aircraft components are submerged in an ultra-violet (UV) 
-Jisible dye (Zyglo). rLnsed. and inspected under UV light for defects into 
which the dye has penetrated. 

A summary of chemical usages for the most recent year for which data was 
available. and estimates of long-term quantities requiring disposal are 
listed in Table 5-2. Concentrated waste sodium hydroxide, nitric acid, 
hydrofluoric acid. chromic acid. and nitric deoxidizer from the production 
lines are piped to nearby waste concentrate transfer tanks before being 
transferred to trucks for in-house treatment. or for removal off-activity by 
a contractor. Dewatered sludges from the IWI'P are stored in a rolloff 
dumpster at the Waste Treatment Plant. 

Other concentrated wastes have always been placed in drums fx truck 
transfer to the Drum Marshaling Area (Site 9). Balogenated isolvents and 
non-halogenated solvents are stored in separate containers before pickup. 
Reportedly, all drums of concentrated wastes have always been removed from 
the various Drum Marshaling Areas bv contractors for reclamation or 
disposal. 

?iqure 5-1 is a sketch of Plant 03 showing the locationr cf the major 
production lines in the late 1?70s. :t is noted t&hat the large indoor area 
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Table 5-1 

Imrentory of 1985 Production Lines 
and Associated Chemical Baths 
in Plant 03. WIRP Bethpage. 

New York 

Production Line Chemical Baths Used 

Chromic Acid Anodize iine* Alkaline cleaners 
Alkaline etch 
Deoxidize (nitric/chromic acicis) 
Chromic acid (Anodize) - 

Chem Milling Line* Alkaline cleaners 
Deoxidize (nitric/chromic acids) 
Flo-coat (masking1 
Alkaline etch (aluminum parts:1 
:iF Etch (titanium parts) 
Demur (nitric acid) 

Sulfuric Acid Anodize Line* Alkaline cleaners 
Deoxidize (nitric/chromic acids) 
Sulfuric acid (anodize) 
Seal Coat . 

31d Plating Line* Cd vacuum deposition 
Nitric acid cleaning bath 

Inspection Station* Sodium hydroxide 
Acid etch 
Hydrochloric and nitric ac.ids 
Chromic acid 

tiodine Line* Alkaline cleaner 
Deoxidize (nitric/chromic ,acids) 
Alodine Conversion Coating 

Zyglo Line (quality control)* Zyglo Dip Tank 
Emulsion water rLnse 
Develooinq Tank 

* See Table 5-2. Chemical Usaue in Plant 03. NWIRP. Bet:hoal?e, for 
additional information. 
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Table 5-2 

Chemical Usage in Plant 03. 
NWIRP Bethpage 

-Total Annuai 
Chemical Used 
Chromic Acid Anodize Line 
Ridoline-57 
Aluminetch #3 
Amchem-17 
Nitric acid 
Buzz Deox-70 
Amchem-7 
Buzz Deox-170 
Chromic Acid 

Annual Quantity Amount Disoosed *, 
(1981-19851 

1.500 lbs. 6.100 gal. 
20.000 lbs. none* 

4,000 lbs. 
3.000 gals. 18,400 gal. Nitric acid, Buzz 
3.000 lbs. Deox-70. Euzz Deox-170, and 
3.000 lbs. Amchem 7 combined. 

300 Ibs. 
4,370 lbs. none 

Chem Milling Line (1965-1985) 
Sodium hydroxide 90.000 gals. 388.000.gai. Sodium hydroxide. 
Sodium suifide 30.000 Ibs. Sodium sulfidle. and Sodium 
Sodium gluconate 8,900 Ibs. gluconate combined 
Nitric acid 13.000 gals. 17.300 gal. 
Hydrofluoric acid 14,000 gals. 55.200 gals. 

Sulfuric Acid Anodize Line 
Ridoline-57 
Amchem-17 
Nitric acid 
Buzz Deor70 
Amchem-7 
Buzz Deox-170 
Sulfuric acid 
Sodium dichromate 
Sodium hydroxide 

(1969-1985 1 
400 gals none 

9.000 lbs. 12.000 gal Amchem-17. Amchem-7, 
5.000 gals. Nitric acid. BLIZZ Deox-70, and 
3.000 lbs. Buzz Deox-170 combined. 
3.000 lbs. 

600 lbs. 
1.300 gals. 7.000 gal. 
2.500 lbs. 6,000 gal. Sodium hydroxide an 

30 lbs. Sodium dichromate combined. 

Zygio Inspection Station (1970-1985) 
WB-117 4,000 lbs. 8,000 gal. 

Alodine Line (1941-1985) 
Ridoline-57 400 lbs. none 
Sodium sulfar.e 10 lbs. none 
Alodine 600 300 lbs. none 
Alodine Toner #22 2 gals. none 
Nitric acid 4,000 gals. 5.000 gals. Nitric acid and 
Amchem 17 12.000 lbs. Amchem-17 combined. 

(*one = no quantity disposed of: annual quantity used, cxumed and/or iOS 
drag out. 

** Does not include Drag Out (treated rinse waters.) 

Note that Total Amounts are considered to represent total quantities of 
diluted chemicals, accounting for discrepancy between Annual Quantity used 
and Total Amount Disposed. 
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-,rovrded by Flanr L?3 Terr,lr:ed productron lines to Se :ntrocucec, rsiocacea. 
zna eliminatea as proaucrion processes and needs changea over zhe years. 

‘2. _- 1 
?.eportedly, :he protiuccion processes listed in Tables j--L z.na J-2 have 
operated in a fairiv constant manner over recent years. Ir.dicated currcnc 
'Jaste generation rates can be considered a reasonable approxisatrsn of 
average annuai chemicai usage from the time the productnon lines began 
operation until the present. ?rior to i984, dilute rinse I;acers from these 
production lines were transoorted by tank truck to the aid Indusrria? 
Wascewater Treatment Plant off Savy property in Grumman Plant 02. Since 
1984, these rinse waters-have been piped direclty to the new Industrial 
Xastewater Treatment ?Lant (I;rrP'I adjacent to Plant 03. 

A reciamarion svstem for concentrated chromic acid is located in Plant 03; it , 
serves the Chromic Acid Anodize Process Line. Prior to 1984, rznse waters 
containing chromates were processed by ion exchange to remove chromates from 
the recirculating rinse waters. Regeneration wastes from these ion exchanges 
were treated in the IYTPs. 

Zil acidi:ion to the current producricn lines, zhe ~~ollowinq proauctron !ines 
v e r e located in this Luiidine in uast vears: cadmium piating \1?50-1976), 
honevcomo pretreatment (L96OLi?83j, tank weid cleaning (!950-i9701, and them 
milling (1956-1980). The latter was relocated in 1980 between the sulfuric 
acid anodine and FLo-coat Cleaniine. 

The past usage of chemicais for the honeycomb pretreatment aid tank weld 
cleaning Lines is given in-.TabLe 5-3. Wastes were pumped to holding tanks 
for transportation to IbTP for treatment. 

Reco,rds for the cadmium plating line, which used cyanide salts, are not 
available. However, cyanide wastes reportedly were treated on the activity 
and then transported io the Plant 02 IWTP for off-activity disposal. --' 

5.2.2 PLann.10, -Qualitv.Assurance.Laboratory. The Quality Assurance 
Laboratory is Locatea in Plant 10,. just south of Plant 03. IL !;as 
constructed and began operation in 1952. The laboratory tests paints and 
other chemicals used in comoonent production and aiso evaiuates the 
characteristics of the compieted components. The laboratory also performs 
routine testing of waste streams, and currently employs 35 peopie. 

Solvents used are obtained from the warehouse; other chelmicals are ordered 
by purchase order from the vendor. The quantities of oil, solvent, paint, 
alkaiine, acid, and cyanide wastes currently generated b.y the lab are Listed 
in Table 5-4. It is estimated that the current waste generation rates have’ 
been constant since iO65, but that between 1952 and 1965 the average 
generation rate was 50 percent of current rates. .A11 wastes except cyanide 
wastes have z&+ays been pLaced in marked barrels and picked up by the 
Facilities Maintenance Department for transport to the various Drum 
?larsh.aLing Areas, ,;here they await off-activity removal. Cyanide wastes are 
removed directly from the laboratory by Grumman for concentration and 
subsequent vendor ciisposai. 



Table 5-3 

Chernicai Usage of Forner Froduction Operaticns. 
Zlant 03. YdI~? l,ethTage 

-- 

Chez=crl Used Estixtec Anr.uai Cua.nt:z 

X0 n ey C C=0 PretreatLent {1?60-19S3) 
Pasa Gel.1 1071-l ,60 gai2. 
(ccnc2ins 20Z'zitric 2cid. 
2.5% chronic acid, and 
8% fluorides) 
Trichioroethylene 13.000. gals. 
Oakite 164 - 5.000 lbs. 
c,., z..,: c -ha.--- -- 3Cid 500 gais. 
Codi- Gc.:.=c=-=2 700 15s. 
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Table 5-L -* 

Quali:y.Assurance Laboratory Saste Ceneraticz, 
LWIR? Bethpage. ::ew York * 

Chenxai Current 
Generation Rate 

Gallon Totai 
1952-1985 

Oil/water nix 
Methyl ethyl ketone 
l,l,l-trichloroethane 
Paint wastes 
Alkaline wastes !calcim. 

uotassi-22 . sodic . 
arimoni~m kiydrcxrties and 
saits) 

Acid wastes (chrxate 7:. 
fluoride. 2iErate. 
sulfate) 

Clyanide wastes 

200 6 
100 3 
200 6 
100 3 
300 . - 

LOO0 

15 .4 

30 

* Total generation rates are calculated assuming current generation rates 
apply to the pericd between 1965 and 1985. and that rates berr;;een 1952 and 
1965 averaged 50 percent of current generaticn rates. T.Iese zssmptions ar 
based on the general level cf production at the activity; zore specific 
estimates are not available. All wastes 
placed 

represented Lr, -his :tble were 
in barrels, Ficlced xp by Facilities ?!ainrenance, ‘Zd 

stored on-act%-Jiry prier 
tzporarily 

~3 off-acri-;ity disposai. 
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Saste materiais categoriz ed as emiosives are szired at the same facilities 
as new elcplosives (see section 6.2.3). The explosives ,are considered waste 
when their useful cate has expired. Cver-age explosives remain in the 
storage area until they are removed and taken to be destroyed. These 
materials are transoorted in the NWIRP Calverton esplosives vehicie. Vaste 
i,?,l-trichloroethane and silicone grease are stored in a 55-gailon drum at 
the firing range. Taciiities Maintenance Department.:personnei are respon- 
sible for transporting the arum from the firing range when it is full. 

-- 
From 1957 to 1985. ammunition-related wastes were disposed of at Site 3. 
Ammunition Demoiition Area. Wastes were destroyed by dumping them into a 
kettle fire, which caused them to detonate. 

6.3 WASTE MtUEXALS -MJIR.PBETHPAGE. As of June 198!5, the Facilities 
!?aintenance Department has been responsible for pickup .and storage of 
barreled wastes from production lhes and production SuppOrt %nCtiOnS. 
Ccilection staticns fcr waste halogenated soivents are located at ?lants 03 
and 13. Xaste soi?Jents accvauiate at these iocations L:a drums marked for 
tricbioroethyiene, methylene ckioride. trichlcroethane. and freon. Yilled 
drums are moved to the main Drun Marshaling Area. (The main Drum Marshaling 
Area is located inside a building in the Salvage Stc- ':'e Area. Site 9. and 
has been located there since 1982; however. since tl- is--.a current 
operation. it is not considered part of Site 9.) l?, Drum Marshaling Area 
discussed here has been in operation since 1982; construction on the Drum 
Marshaling Area was initiated in 1981. it became an active facility in 1982. 
and in 1983 construction ended when a roof was installed. Prior to 1982. 
three other Drum Marshaling Areas were used as waste collection points at 
the activity; these are discussed in greater detail in seclrion 6.3.1. -- 

At present, there are six coilection stations for non-halogenated solvents. 
all of them around Plant 03. :;on-halogenated solvent wastes consist mainly 
of ketones containing paint Figments. They are transported and stored on 
the activity in the same way as the halogenated soivents. and are sold to 
solvent reclamation firms for use as fuel. Prior to collection by the 
vendor, these wastes are stored at the main Drum Earshaling Area. iieported- 
ly, there are no reported leaks or spills of wastes from the main Drum 
Marshaling Area. 

Waste quantities passing through the main Drum Marshaling Area are listed in 
Table 6-4. 

Waste concentrates from various processes are pumped direc:rly from the 
process tanks to waste concentrate transfer tanks. wherle they are held for 
up to 3 days-?? The wastes are then pumped into trucks for treatment by 
Grumman for off-activity removal by industrial waste reclaimers. At NWIRP 
Bethpage. there are six waste concentrate transfer tanks 0:: about 
lO.OOO-gallon capacity, and two additional tanks of 5.030-gallon capacity. 
The tanks are both aboveground and underground. All ta,nks are dedicated to 
?lant 03. Individual tanks may contain nitric deoxidizer, chromic acid. 
sodium hydroxide, nitric, sulfuric. or hydrofluoric acid. and alkaline 
cleaners and alodine soivents. - 

- 
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Table 6-4 

Annuai Cuanritiee of Kastes Handled by theiiiair Lrum ?:arshaling Area , 
NRIKP Zethpage, Kew York, X82-1%5 

WBste 
Type 

waste Quantities 
_ - Handled 

Cons tiruenrs (Gallons per Year _- 

Type 1 motor oils*, greases hydraulic 
oils, mineral oils, kerosene, 
naptha, gasoline, alcohols, 
MIL-C-36736 cieaner, Ultrasene 
PC-63, Penetone TPC, ioluene, 
xylene, Varsol 

We 2 

Type 3 

Type 4 

methylethyl ketone, acetone 
rethv7 'cobut::l ketone _& &- 

crystai cut 

trichloroethane, methylene 
chloriae, perchloroethylene, 
trichloroethylene, all freons 

80,000 

4 ,GOO 

1,000 

20,000 

Type 5 brush alodine, chemicals from 
photo labs, x-ray developers 
and duplicators 

l',OOO 

Type 6 CEE BEE C-50, dirty paint 
thinners 

9,000 

*Major constituents 
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6.3.1 Former Darn Harshalinp: Areas. There are three fclrmer outdoor Drum 
Marshaling Areas at NWIRP Bethpage. Areas 1 and 2 are located east of Plant 
03. and comprise Site 7; see section 2.3.2.1. The third area..located north 
of Plant 03 in the Salvage Storage Area. is part of Site 9: see section 
2.3.2.3. 

Bach of the three areas is 100 feet by 100 feet and has a capacity of 200 to 
300 barrels. 'I'he locations, bottom material on which the barrels rested, 
and dates of operation of each of the Drum Marshaling Areas are listed in 
Table 6-5. The IAS team's visual inspection rwealed no evidence of leakage 
at any of the three former Drum Marshalling Areas. However. aerial 
photographs taken during dates of operation reveal disturbed and stained 
soils at all three areas. l 

Waste materials stored at each area included halogenated and non-halogenated 
solvents, oils. and small quantities of cadmium rinse waters. irom the 
early 1950s to 1974, cadmium wastes containing cyanide wE!re stored at Drum 
??arshaiing Area 2. 

6.3.2 Salvage Storage Area, The Salvage Storage Area at NWIRP Bethpage 
has been located just to the north of Plant 03 since the early 1950s. The 
area is under the supervision of warehouse operations personnel. The 
Salvage Storage Area, along with Drum Marshaling Area 3, comprises Site 9. 

Since 1966. the Salvage Storage Area has been located to the north of the 
area east of the warehouses: it occupied the entire area east of the 
warehouses and south to the Salvage Warehouse (Building 21) prior to 1966. 
The area that is no longer part of the Salvage Storage Area is now paved and 
is used as a parking lot; paving occurred prior to 1966. and reportedly no 
cleanup was performed prior to paving. 

At the time of the iAS site visit in 1985. the north enci of the Salvage 
Storage Area contained large aircraft components. Retired vehicles and 
stationary equipment. including small. non-PC8 transformers and batteries 
awaiting sale to off-activity scrap or used equipment dealers, are stored 
south of this aircraft scrap. There is no evidence that these transformers 
and batteries were emptied of their contents during storage. During the IAS 
on-site visit. the area at the north end of the Salvage Storage Area was 
stained with dark spots of various sizes. indicating numerous oil spills. 
The spots ranged from 2 to 10 feet in diameter. Reportedly, results of soil 
sample tests performed by Grumman in 1984 showed that oil stains were 
superficial. 

Areas along the south fence are dedicated to storage of scra,p metal. Each 
month. the activity generates 60.000 pounds of aluminum scra,p. 120.000 
pounds of light iron. 200.000 pounds of heavy iron. and 25.000 pounds of 
kirksite (a lead-based material used for dies, shims. and filler). All of 
this scrap metal is brought to the Salvage Storage Area before being sold to 
an off-activity contractor. The yard also has a titanium turnings shed. a 
covered three-sided structure where titanium turnings are stored. The 
turnings, about 5.300 pounds per month. are also sold to an off-activity 
contractor. Cutting oil dripping from the turnings drains from the cutting 
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Table 6-5 

Active Years of Former Drum Marshaling Areas. 
at 1MIRP Bethpage, New York 

Area 

1* 
2* 
3 ** 

Location Base Material Years Active 

east of Plant 03 concrete pad 1978-1982 
east of Plant 03 cinder pad 1969-1978 
north edge of Salvage cinder pad early 1950s - 1969 

Storage Yard 

* These two former Drum Marshaling Areas comprise Site 7., 

** This former Zrum Y2rshaling Area comprises part of Site 0. 

70 
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baskets and runs across the concrete floor to a grated drain connected to a 
catch tank. Facilities Maintenance Department personnel periodically empty 
the catch tad and prepare the oil for off-activity disposal. Reportedly, 
this has been the case for as long as personnel can remember. 

X major change that has occurred in Salvage Storage Area operations since 
early in the activity's history is the extensive paving of the area east of 
building 21. Otherwise. salvage operations have apparently continued with 
little change. 

Mixed scrap metal is brought to the Scrap Sorting i3uilding (a small covered 

structure located just west of Buildin- I) for sorting prior to being 
stored in the Salvage Storage Area. T,iti icrap Sorting Building senred as 
the construction shack for Plant 03 in 1942 before it was converted to its 
present use.. 

6.3.3 Solid Waste. Solid waste at XWIRP Bethpage is separated for 
recycling purposes. ?e non-recyclable. burnable wastes are hauied 
off-activity. Non-recyclable. non-burnable wastes are also hauied 
off-activity. Garbage in barrei or dumpster units is also hauled away by 
private contractor. %terials sold for recycling include aluminum. iron and 
steei. titanium. plastic, X-ray film, wire. and computer cards. These 
practices have continued unchanged since early in the activity's history. 

6.3.4 Waste Oil Storage. Waste oil at NWIRP Bethpage Plant 03 is stored 

in two underground tanks. A 2.500-gallon tank installed in 1980 is located 
in Plant 03 and stores waste cutting oil. The other tank is located at the 
Industrial Wastewater Treatment Plant, also at Plant 03; it has a 
4,000-gallon capacity and was installed in 1982. Transportation Plant 20 
has three buried waste tanks (550-gallon capacity) and one l..OOO-gallon 
buried waste tank. The tanks are emptied on an as-required basis by a 
private contractor. 

6.4 WASTX HBTWLBCS - SaRP CALvExluN. 

6.4.1. NIIIRP Calverton Hazardous Waste Storage. Since 1975. waste 
solvents generated at NWIRP Calverton have been placed in containers for 
shipment to NWIRP Bethpage. Prior to 1975, waste solvenlts were mixed with 
waste oil and fuel and placed in waste oil tanks located around the 
activity. Tanks currently used for the storage of waste oil and fuel are 
listed in Table 6-6. Apparently, no records regarding the fate of these 
materials prior to 1975 were maintained. and personnel were unaware of past 
hazardous waste disposal practices. 

About 1.000 to 2.000 gallons per month of oil are used in f<re rescue exer- 
cises held at Site 2. Fire Rescue Training Area. P ire training exercises 
have continued since early in the activity's history: prjesent quantities of 
fuel burned during these exercises are considered representative of quanti- 
ties used in the past. The remaining volume of waste oil is trucked off the 
activity by private vendors. 
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Table 6-6 
Characteristics and Locations of Waste Oil Storage Tanks 

at NWIRP Calverton. New Iiork 

Capacity Above or Year 
Tank No. Location Oil Type (gallons) Below Ground. IAsttiled 

06-I 

06-11-5 

06-11-7 

06-11-a 

06-i6-7 

06-16-8 

06-42-l 

06-43-3 

06-74-I 

20-01-7 

20-01-8 

20-01-9 

Rescue training 

E-Fuel Test Lab. 

G-Fuel Test.Lab. 

Y-Fuel Test Lab. 

GFuei Calibration 

H-Fuei Calibration 

Transportat ion 

C-SIT-C 

Machine Shop 

Fuel Depot 

Fuel Depot 

Fuel Depot 

Waste Oil 

Waste Oil 

Waste JP5 

7iaste Oil 

6aste iOl0 

idaste Oil 

Waste Oil 

Waste Oil 

Waste Oil 

Misc. Oil 

Misc. Oil 

!?isc. Oil 

1,000 above 1984 

550 below 1983 

550 above 1978 

2.000 beiow 1980 

5.000 below ;980 

1.500 above 1980 

550 belmr 1980 

6,000 above 1984 

550 below 1983 

550 btelool 1968 

550 below 1968 

550 below 1968 
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7.1.1 Plant 03 Industrial Wastewater Treatment Plant. The Industrial 
LJastewater Treatment Plant (IWTP) at Plant 03 was completed in 1984. It is 
designed to treat up to 250.000 gallons per day of waste rinse waters 
containing metals. hexavaient chromium. and phenois. The facility is also 
designed to treat concentrates from the metal-finishing; baths containing 
hydrofluoric acid. sulfuric acid. nitric acid. phosphoric acid. high-concen- 
tration hexavalent chromium solutions. and alkaline cleianers. Jastewaters 
are pumped directly to the IUTP from Plant 03; they are also tratl6ferred by 
tank truck from Plant 03. ~WTP includes a fluoride and; metal precipitation 
process. a chromate treatment process, and a neutraliza.tion process. The 
treatment process for Plant 03 includes an ion exchange!.recovery process for 
concentrated chromic acid. 3is process produces usabl.e chrcxnic acid from 
the chromic acid anodize bath at the expense of producing some aciditionai 
acidic waste. 

Sludges produced from waste treatment are conditioned with lime and polymers 
before vacuum dewatering. The dewatered sludge is..collected in a dumpster 
for removal by an outside contractor. 

Treated wastewater from Plant 03's IWTP is discharged to the Nassau County 
sewer system. 

Prior to hookup with the new iWTP. Plant 03 sent concentrated industrial 
waste (17.000 gallons/week) derived from wastewater to a licensed vendor for 
disposal. Dilute rinse waters (1.850.000 gallons per week) were discharged 
to groundwater recharge beds. Remaining wastewater (an estimated 100.000 
gallons --eek). such as zyglo waste. and metal-finishing chemicals were 
transferred off-activity by Grumman for chromate treatment. These 
operat: ns continued from the earfy 1950s to 1984. 0nl.y non-contact cooiing 
waters are now discharged to the groundwater recharge basins. 

Plant 03's domestic waste is discharged to the Nassau County sewerage 
system. 

7.12 Sludge Drying Beds for Plant 02 IRTP. Plant 02 is not on Navy 
property. However. sludge from the Plant 02 IWTP was dried in Sludge Drying 
Beds located on Navy property at NWIRP Bethpage prior to 1980. 

The sludge from Plant 02 is handled in the same manner as the Plant 03 
sludge. It is conditioned. dewatered. and dried. This sludge is subse- 
quently stored at the IWTP in Plant 02 prior to off-activity removal. The 
Plant 02 IUTP is not located on Navy-owned property. However. :he Sludge 
Drying Beds comprise part of the area of Site 8. and are on Navy properry at 
NWIRP Bethpage. 
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7.1.3 Saxdam Wastes. Sanitary wastes are accepted by 1Jassau County 
sewage system interceptors. or are directed to septic systems near certain 
buildings. Table 7-l lists which plants are served by these alternatives. 
Prior to hookup with Nassau County sewage interceptors. Plant 03 and Plant 
21 sanitary wastes were treated in septic systems located east of Plant 03, 
in the area of Site 7. Sanitary wastes from Plants 10. 18. and 20 were also 
served by septic systems prior to tie-in with the Nassau County sewer 
system. 

7.1.4 Solid Waste. All solid wastes at NWIRP Bethpage are separated for 
recycling purposes. any non-recyclable, burnable wastes are removed 
off-activity. Similarly. all non-recyclable. non-burnable wastes are 
removed off-activity. Garbage disposed of in barrels and dumpsters is also 
hauled off-activity by a private contractor. 

Materials separated and sold for recycling include aluminum. steel..iron. 
titanium. plastic. film. and wire. 

These current soiid waste disposal practices are considered representative 
of practices dating from the early 1950s. However, the reported recovery of 
film for recycling did not begin until about 1967. 

7.2 WIRP CALVXRTON. 

7.2.1 Industrial Waste Treatment Plant. The Industrial Waste Treatment 
Plant (IWTP) went into operation as a prototype facility in 1978. and became 
fully operative in mid-1979. Prior to this date. all industrial waste water 
generated at NWIRP Calverton was shipped to NWIRP Bethpage for treatment. 

The IWTP provides pretreatment for about 2.000 to 3.000 gpd of industrial 
wastewaters before release to the sewage treatment plant (STP). The wastes 
treated at IWTP are generated by the paint shops. paint stripping shop. and 
the photo lab. The treatment process consists of phenol destruction and 
chrome reduction. floculation with lime and precipitation of the floe with 
Nalco polymer. ?rior to release to the STP. the iWTP effluent is tested for 
concentrations of cadmium. phenols. chromium (total and hexavalent). silver. 
cyanide. lead. zinc. fluoride. pH. and total organic carbon. 

Before the IWPP went into service. wastes from the paint shops and paint 
stripping shop were trucked to NWIRP Bethpage. Reportedly, paint sludges 
have always been trucked to NWIRP Bethpage. 

7.2.2 Waste Oil and Solvent Recwerp. Waete oil and fue1.s including 
crankcase oil. hydraulic fluids. and aviation fuels (JP-5 #and JP-4) are put 
into various waste oil storage tanks to await either pickup and off-activity 
removal by a private contractor or portage to the fire tank at the Fire 
Rescue Training Area (Site 2). 
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Table 7-1 

Sanitary Sewage Treatment at NWIRP Betr cage. New York 

Plant 
or 

Building 

Date of Tiz- . 
in to 

Nassau STP* 

Plant 03 1983 
Building 4 1978 
Building 5 na. 
Building 6 1976 
Building 7 1982 
Building 8 1980 
Building 9 1976 
Plant 10 1975 
Building 12 na. 
Building 13 na. 
Building 14 1975 
Building 18 ca. 1980 
Buiiding 19 na. 
Building 20 1980 
Plant 20 1976 
Building 21 1983 

+ Indicates that wastes from this Plant or Building are treated at the 
septic system 

Indicates that sanitary wastes are not treated in septic systems 

na. Indicates that this Plant or Building is not hooked into the Nassau 
County sewage treatment facilities, and is served by a septic system 

*STP - Sewage Treatment Plant 
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About 1.000 to 2.000 gallons of waste oil per year are brought to the fire 
tank at the Fire Training Area in bowsers and a truck for :fire training 
exercises. The l.OOO-gallon fire tank that stores oil for the. exercises was 
constructed in 1984 with a concrete base and bermed perimeter. It replaced 
a 6.000-gallon tank located near the Fire Rescue Training Area. 

Since 1980. waste oil and solvent recovery procedures at MJIRP Calverton 
have included the following: recycling and off-activity removal by private 
vendors. incineration at the Fire Rescue Training Area. and removal to NWIRP 
Bethpage. Prior to 1980. sOme solvents were mixed with thla oil wastes: but 
these mixtures were also disposed through incinerator at the Fire Rescue 
Training Area. or off-activity. Since 1980. oils and solvents have been 
managed separately and taken to NWIRP Bethpage. 

7.2.3 Serage Treatment Plant. The Sewage Treatment Plant (STP) at NWIRP 
Calverton is designed to treat 62.000 gallons per day of domestic sewage, 
boiler blowdown water, and pretreated industrial wastewater. The STP began 
operations in 1670; before 1970. wastes were treated by septic systems. The 
plant treats sewage by extended aeration and activated sludge process with 
no primary settling. The treated effluent is discharged to McKay Lake, 
which drains off the activity. About 20.000 gallons per month of sludge. 
from the STP and septic tank cleanout are trucked to a municipal landfill. 

The STP semes all plants at NWIRP Calverton except the foILlowing: Plant 
08; the guard house; the noise check building; the flight emergency 
building;.the Navy shack; the flight shack: the engine run-up area: the 
training building; the picnic area: gun buts; and the anechoic chamber. 
These are still served by septic systems or cesspools. The septic tanks and 
cesspools are pmped and the sludge is trucked to the Riverhead Landfill. 
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Xecent records lr,dicate that :firee spiils ‘nave occurrea at thfz Fuei 
CalibratioMEng1r.e Run-i;? Areas. On February 2$, 283, about 30 gallons of 
..iP-5 fuel washed onto the ground at the Engine R-*Up Area. Cn February 4, 
1982, roughly 200 gailons of Z-4 fuei spilled at the Engine Test Eouse. On 
November 28, 1984 , an unknown quantity of an oil-water mixture spilled at 

the Fuel Calibration Area:- In each of the above instances, rhe contaminated 
soil was removed, and, in the case of the February 1982 ,spill, an absorbent 
was also used to contain the spill. Only records of recent spills are 
available, because prior to 1981 spill records were appa,rentl:j not kept. 

- - 

There are five areas (Figure 8-3.0) at NWZRP Calverton where personnel have 
performed pre-flight testing and'which may be, or may have been, subject to 
fuel spillage. Three of the areas are in the industrialized Isection of the 
activity: one at the Engine Test House, one at the Engine Run-tip Area, and 
another at the Old Fuel Calibration Pad. The other locations include the 
discontinued engine run-up apron area along Runway 32-14 and*-the taxiway at 
the southeast end of Runway 32, winere aircraft were prepared for their 
initial flights. X11 of these locations are outdoors. 

- 
Aeriai photographs taken through 1980 of the Engine Test tiouse and the 
end-of-runwav Iscaticns i.zdicate vegetative stress. The stress patterns 
coincide with aircraft queuing and engine run up areas. Z-iere is no 
conclusive evidence that tne vegetative stress was caused by anything but 
aircraft exhaust. 

8.2 NWIRP BETHPAGE SITES 
_ -_ .-.. 

8.2.1 Site.7;.Fonner.Drum.Marshaling,Areas. Waste management at the 
Grumman Corporation faciiities on Long island (Bethpage, C:alverton, and an 
electronics plant at Great River) included marshaling wastes at the 
Navy-owned portion of NWIRP Bethpage for eventual removal off-activity by 
contractors. 

TWO former Drum Marshaling Areas are identified in this area, according to 
an earlier report filed by Grumman with the Solid Waste Branch of the United 
States Environmental Protection Agency (USEPA) (Ohlmann, !.?a% From 1969 
to 1978, the drums collected by Grumman from its three facilities were 
stored onan approximately 100 by 100-foot area of the cinder surface 
immediately east of Plant 03 (Figure a-11). In the report mentioned above, 
this area is referred to as Drum Storage Area No. 2. Storage of 200 to 300 
drums at a time is acknowledged. It was also noted that from the early 
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1950s to aDOut L?78, - :r.is area was used for storage of drums ccntaining 
liquid cadmium waste prier to treatment. ~ Cvanide-ccntaining wastes were also 
stored in drums a: 

_- 
the site during these years. :; 

An adjacent area (Figure S-11) was surfaced with a concrete pad in 1978 
(Drum Storage Area KO. ;, ChLmannY.1985). This pad had no berms along its 
edges and was not covered. Some 200 to 300 drums at a time were stored on 
this pad. Use of this pad continued until late 1981 or early 1982. 

Hazardous waste stored at Drum Marshaling Areas Numbers 1 and 2 included the 
following: waste halogenated solvents, waste non-haloge,natea solvents, and 
liquid cadmium waste. Table 6-4 describes the classes of drummed wastes 
generated and collected at the Grumman facilities. 

8-2.2 Site.8;Recharee.Basins. Two recharge basins existeci at NWIRP 
Bethpage by 1953. As Indicated by aerial photographs, a third basin located 
north of these was-under construction by 1966. Figure 8-12 shows the site. 

The following two paragraphs describe recent (prior to 1984;' discharges to 
the recharge basins. Reportedly, prior to the construction and operation of 
:he inciustriai ijastewater Treatment ?lant (IWTP) near Plant O3 in January 
1984, non-chromated rinse waters from industrial 3rocesses were dishcarged 
to the recharge basins. These waters were contact rinse waters; that is, 
they came in direct contact with the chemicals used in the industrial 
processes during rinsing of the fabricated parts. ChemicalIs potentially 
present in the rinse waters include aluminum, nitric acid, plhosphoric acid, 
and sulfuric acid. Rinse waters were reportedly discharged in accordance 
with a state discharge permit. 

Some of the Plant 03 production Lines which were discharged into the 
recharge basins on Navy property included: heat treatment quench waters, 
sulfuric acid anodize rinse waters, alkaline cleaner (phosphate siLkat&; 
rinse waters, and Desmut (nitric acid) rinse waters. Drier zo 1974, uhen 
these rinse waters were dishcarged to the basins, the rinse water flows were 
perhaps five to seven times the present rate of 1.4 million gallons per week, 
resuiting in significantly higher dilution rates. Reportedly, chemicals 
potentially present in the rinse waters include aiuminum, nitric acid, 
phosphoric acid and sulfuric acid. Reportedly, no process tanks were ever 
discharged directly to the recharge basins. 
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?rior to LO80 siuage from piant 07 ana piant 03 was dried in siudee crving 
beds located adjacent to the grcundwater recharge basins. Si,Jdge from plant 
0 2 is similar to the sludge from piant 03. Befol&.& being pLacea In the drying 
beds, the siudge from piant 02 and 03 were conditioned and dewatered. In 
1980 the siudge drying beds . were reportedly cleaned out. 

At times in the past, chromium and cadmium waste streams entered the recharge 
5as ins, causing the Nassau County Department of Lieaith to remark about 
concentrations in excess of allowable limits for hexavalent chromium (McCabe, 
1956; see also Appendix C). 

. . 

--- 
Since the completion of the Industriai Wasteswater Treatment Plant near Plant 
03, all treatment effluents from Plant 03 have been discharged off-activity 
to the Nassau County wastewater treatment system. S-ince 1985, the only 
discharges from NWIRP Bethpage to the recharge basins are non-contact cooling 
water and runoff from paved parking lots and roadways. (Non-contact cooling 
water does not come in contact with chemicals used in industrial processes.) 

8.2.3 Site-9;.Salvaee. Storaqe.Area. Since the early 1950's, personnei 
have storea aiumlnum ana trtanrum metal scrap and--shavings at the Salvage 
Storage Area prior to off-actiT;i.ty recyciing. The scrap metals, along with 
cutting oii fr om the sumps from which the metals are coilected, are carried .. 
to the area in porous-bottom containers by forklift. WhiLe the scrap metals 
are in storage, :he oil may drip from the metal or be washed off by rainfall. 
Presently, a provision exists to collect the oil from the titanium cuttings. 
'Cutting oil dripping from the turnings drains from the cutting baskets and 
runs across the concrete floor of the shed to a grated drain connected to a 
catch t:nk maintained by the Facilities Maintenance Deparmtent. Xesults of 
Grumman soil sample tests performed in 1984 reportealy showed.no oil 
contamination at the site (NAVPRO, 1986). During the LAS on-site visit in 
1985, small areas of oil drippings were observed. These were apparently also 
of a superficial nature and did not indicate site contamination. 

Between 1953 and 1966, the Salvage Storage Area was reduced in area to 
accommodate parking. But between 1966 and 1974, additional storage area, 
north of the Salvage Storage Area and adjacent to the parking Lot, was 
incorporated into the Salvage Storage Area. 

In addition to the Salvage Storage Area, a Drum Ifarshaling Area (Drum 
Marshaling Area Number 3) existed in this area (see Figure 8-13). The area 
was approximately 100 by 1OU feet in size, and its surface was covered with 
coal ash (cinders). Approximately 200 to 300 drums were stored in this area 
at one time. The area operated form the early 1950s through 1969. 

Waste stored at Drum Marshalin g Area Number 3 include paint waste halogenaced 
solvents, and waste non-halogenaced solvents. 

. - 
.%‘ 

Thus, the storage of wastes and recyclable materials at th.e Salvage Storage 
Area and at the Drum Marshaling Area Number 3 causes strong reason to believe 

*that the following contaminants occur at Site 9: halogenated and 
non-haiogenated solvents, oil, aluminum and titanium. 
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DRAFT 

2.0 STUDY AREA I~STIGATXON 

This section presents the basis for the RI scoping and a 
description of each of the field investigation tasks performed at 
the site to meet the objectives of the RI. 

aetween August 19, 1991 and January 29, 1992, the 
activities were conducted: 

Soil-gas survey and analysis of samples 
(Section 2.2). 

f ollowinq field 

at 73 locations 

Drilling and installing 29 temporary wells and sampling 
and analysis of the groundwater (Section 2.3). 

Sampling and analysis of 48 subsurface soil sampies at 29 
locations and 29 surface soil lOCatiOnS (Section 2.4). 

Drilling and installation of 17 monitoring~rells (Section 
2.5). 

Groundwater sampling and analysis from selected existing 
monitoring and production wells and newly instalted 
monitoring wells (Section 2.6). 

Surface water and sediment sampling and analysis from 
existing recharge basins (Section 2.7). 

Water-level measurements of groundwater obtained from 
monitoring wells (Section 2.8). 

Surveying the locations and vertical elevations of all 
newly installed monitoring wells, USGS well, and soil-gas 
points (Section 2.9). 

2.1 Scooinu of Remedial fnvestfcratioa 

This section presents a summary of existing analytical data, data 
limitations and requirements, and data quality objecrives. 

2.1.1 8~ of Historic Analytical Data 

The two media which are potentially contaminated at the Bethpage 
activity are soil and groundwater. No data are avaiLable on the 
potential soil contamination. However, there is a significant 
amount of data available on regional groundwater contamination 
(G&M, 1990). The Grumman Work Plan presents results; of volatile 
organic testing of groundwater from monitoring wells within a 3- 
mile radius of the activity. The sample dates varied from 1982 to 
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1989. The location of the wells, a description of the wells, i 
the detailed analytical data are presented in Appendix A. The f: 
volatile organics detected in the groundwater at the highc 
concentrations and greater frequency are as fol.lows: 

RAxIm% VOIATIIIR ORQAIKC cwcRRTRamsoal8 
1LoGR0mDuAT~ 

I 4 
Paramotu Coaamntrrtion Loartfoa 

(w/l) 
t 

Trichloroethene 1,600 'Well 7635 

-Tetrachloroethene 2,400 'Well 10595 

l,l,l-Trichloroethane 650 Well 10595 

l,l-Dichloroethane 160 Well 10595 

1,2-Dichloroethane 340 Well 10629 \ 

Wells 10595 and 10629 are .located about 400 feet south of Site 
Well 7635 is located about 1300 feet sOUthWe& of Site 3 (S 
Figure 2-l). Analytical data on wells located an or near the Na 
property are summarized as follows: 

OBOUHDUATHI AHAIJ?TICAL DATSA 
BOR uRIdb8 OR THE NUIRP 

IfAXIHUX CWCRRTRATIOIS (ugl'l) 
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There is currently analytical data on only one additiona 
groundwater well located within 1000 feet north of the Nav 
property (Well 8454 is believed to be hydraulically upgradient o 
the NW=). This well was found to have low (less than 10 ug/l) o: 
nondeductible concentrations of volatile organics. 

Only minimal data were available on potential metal ant 
semivolatile organic contamination in the groundwater. In 1956 
the recharge basin water for Plant No. 3 
0.24 parts per million (ppm) of hexavalent 
cadmium. 

was measured to contail 
chromium and 0.04 ppm 0: 

2.1.2 Data Limitations aad Raquiruoat8 

The existing analytical data focused on volatile organic 
contamination in groundwater on a regional basis; there were nc 
data available for soil contamination. 

Additional data was required to identify the nature and extent o: 
soil and groundwater contamination on the NWIRP and to assess riskr 
to human health and the environment. To identif#y the nature ant 
extent of contamination, analytical testing of, surface am 
subsurface soils, recharge basin water and sediment, am 
groundwater was required. The history of the sites indicated %a1 
there was the potential for these media to be contaminated witI 
volatile organics, semivolatile organics, metals, and cyanide, 
Also, there was the potential for PCBs and pesticides to be present 
in the soils. 

A preliminary assessment of risk to human health and the 
environment at the NWIRP Bethpage. site reveale'd two potential 
exposure pathways: 
activity 

direct contact of contaminated media b!, 
personnel and contaminant migration within the 

groundwater. The direct contact risks can occur as a result of 
accidental ingestion of contaminated soils or groundwater, and 
inhalation of dust or organics volatilized from groundwater. The 
contaminant migration occurs as a result of 
infiltration 

precipitation 
contacting contaminated SOiKS and 

contaminants into the groundwater, 
leaching 

recharge basin water discharge 
to groundwater and interactions with potentially contaminated 
sediments, and groundwater migration. 

Since there was minimal data available regarding the source and 
location of potential soil and groundwater contamination, a phased 
approach 
efforts. 

is planned to optimize soil c>d groundwater testing 
To accomplish this, three phases would be used. These 

phases would overlap to minimize schedule delays. The first phase 
would be a site-wide soil-gas survey coupled with a field GC to 
initially identify potential areas of subsurface soil and/or 
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groundwater contamination. The second phase would :be to collect 
groundwater samples for field GC analysis and soil samples for 
fixed-base laboratory analysis- The field GC groundwater analysis 
results would be used to select the location of the permanent 
groundwater monitoring wells. The soil samples wou.Ld be used to 
quantify soil contamination. The third phase would be used to 
collect groundwater samples for fixed-base laboratory analysis to 
quantify groundwater contamination. During the third phase, 
sampling and analysis of the Recharge Basins sediment and surface 
water, wastes at the former sludge drying beds (if present), and 
surface soils would be conducted to characterize the contamination 
potential contamination of these media. The basis for selecting 
the fixed-base analytical parameters for each media is presented in 
Table 2-1. 

Additio'nal data vas required regarding the qroundwater flow 
patterns at the NWIRP and how the groundwater interacts with the 
surrounding areas. To accomplish this, water-level measurements 
and pumping/slug tests are typically required. The water-level are 
being conducted at the adjacent Grumman Plant and should be 
applicable to the NWIRP, however additional measureiments at the 
NWIRP will 
later time, 

2.1.3 Data 

The overall 

be required. The pump tests will be cmducted at a 
if necessary. 

Quality Objeatfves 

objective of the RI will be to characterize the nature 
and extent of potential environmental contamination and associated 
risks to human health and the environment at the IWIIXP. The data 
collected will also be used to evaluate potential remedial options. 
The specific objectives for the Bethpage plant are to identify the 
location and concentration of potential solvent and netal 
contamination of soil and groundwater at three sites identified in 
the Initial Assessment Study (RGH 1986) and to determine whether 
these sites.are the source of a trichloroethene (TC!E) contaminated 
groundwater plume in the Bethpage area. The NWIRP, Grumman, and 
RUCO are potential sources of this contamination. 

The uses of the data collected are to characterize the nature and 
extent of contamination, to assess the potential risks to human 
health and the environment, and, 
develop remedial actions. 

for engineering ,purposes, to 
The nature and extent of c:ontamination 

will include the areas and depths of contamination and contaminant 
concentrations. The risk assessment will address the contaminants, 
receptors, and pathways for exposure. The engineering parameters 
were selected based on potential remedial actions including 
groundwater pump-and-treat options and soil treatmentjoffsite 
disposal options. 
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The NWIRP Bethpage is not currently on the CERCLA National Prioriq 
List (NPL). However, it is possible that the site may be placed 01 
the NPL list and that legal actions may be taken in the future. II 
accordance with Naval Energy and Environmental Support Activity 
(NEESA) , for sites which are on or about to be placed on the NPL, 
Data Quality Objective (DQO) Level D quality Control and CU 
methods and protocol are to be used. These sitlas are typical11 
near populated areas and are likely to undergo li.tigation. 

DQO Level D QC includes review and approval of the laboratory QI 
Plan, the site work plan, and the field QA plan. The laboratory, 
must successfully analyze a performance sample, undergo an audit, 
correct deficiencies found during the audit, and provide month11 
progress reports on QA. The laboratory that performs Level D QC 
must have passed the performance sample furnished through the 
SuperfMd Contract Laboratory Protocol (CLP) and must be able tc 
generate the CLP deliverables. 

2.2 Soil-Gas survey 

The soil-gas survey was performed to identify potential soil MC 
groundwater contamination. The survey consisted of a uniform griti 
of soil-gas samples in each of the three sites. A, grid spacing.of 
150-foot centers was used. In addition, opportunity locations were 
selected in the field, based on results from grid pattern soil-gas 
locations, 
locations. 

as well as areas of suspected gas sampling point 
At each location, soil-gas samples were obtained at'twc 

depths- 5 feet and 21 feet. The s-foot depth represents potential 
contamination in the soil near the source of a spill. Elevated 
soil-gas measurements at this depth would likely be an indication 
of surface soil contamination. The 21-foot depth represents the 
practical depth of this technique and the result would likely be 
influenced by both soil and groundwater contamination. The samples 
were analyzed in the field using a portable gas chromatograph 
equipped with an electron capture detector (GC/ECD:I. Based on this 
testing, temporary well point sample locations and soil sample 
locations and depths were selected. If minimal or no elevated 
soil-gas readings were found for any particulx site, then 
temporary well sample points were located prima:ily along the 
upgradient and downgradient boundaries of that site. If elevated 
soil-gas readings were found, then 2 to 3 temporary well points 
were located along the hydraulic downgradient boundary of the site; 
2 to 3 temporary well points were located along the hydraulfc 
upgradient border of the site; and 3 to 4 temporary well points 
were located in the center of the contamination of the site. 

Soil-gas samples were collected at a total of 73 locations over the 
NWIRP . Sixteen samples were taken at Site 1, twenty-five samples 
were taken at Site 2, and thirty-two samples were taken at Site 3. 
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TABLB 2-1 

BABIS 03 ANALYTICAL TESTING 
NMRP, BETHPAGE, NZW YORE 

1 soi 1s Five to tm borings co k bxated in site 1 YI8 wad to store h8LogerlmCd ad 
the fictd barad m the results of nodl~logefwtad *oLxmts, cym1*, ad 
the soil-gas testing with cna to tw ceira, Ylates. Al. thouon there wre IK) 
sautes p8r boring. Sates ui L 1 k reported spills in the area, tnere ere 
collected at depths wnere elevated potmtirt tnrwortd spills am Leak8 in 
soils gu reading8 wre detrted. thla area. Pa-t i I. led tranaforsw8 81~4 
Srple depths wi L 1 be at 5 feet postlcfdn amy aLao hrvo been stored at 
ad/or 21 feet. Surface aamtes uiil the area. Raidml, soil cmtninaticn 
k collected in a grid pattern uith my ramin at the site. Tw of the 
tud c#ditional sqtes selected soles will be tested for the generel 
based on a-rent vtswL enginaerlng/ remadiation wrmmtera of 
contmnlnatim. TOC, tulk defmity, grain sire, mctsture 
Ana~yaia: TCL WA on all sarples caltmr , ad pH. 
ptua SVOA, TCL meals, and cvanlde 
on smles collected at the surface 
and et a depth of five feet. TCL 
PcBa and peaticidaa vii1 rlso ba 
condcted on visuaily stained soits. 
CLP prdce&tres wi I1 to used. 

Grovldwater Three wit ctuatera to be Locatad in Site 1 ~88 used to store halogarvted and 
the field based on roll-g88 ud narhalogamrrd aoLwnts, cyanide, ad 
teswraw monitoring wit testing c8dmium mates. Al,thcugh there were rm 
ui th tvd to three wl(s per cluster report& spit18 in the aree. there are 
and onm arrple -r wtL. UdL potential Lnrepdrted spills and Leak8 in 
clusters to ba Located along the this area. Any pdtanti a1 spi L 1.9 may kaw 
hydreulic upgrrdimt 8nd oigratad to the grweter. om Seapl~ 
dcubgradiant bordera of the rite. wi L 1 ba analyzed fdr thle generai 
Analysis: GL V0A 8M SVOA, XL engineering/ramdiation paramaters of 

1 mtmts, Cr , and cyanide using CLP TDS, alkalinity, harunzsa. BOD, TOC, and 
I praadrres. TSS. 

2 Soi Ls Five to tm boringa to be Locatrd in Site 2 YU mad to trea’c ard discharge 
the f ieid baaa on the results of pra*rtron uaafeuaten. iia(ogenated and 
the roll-g88 testing uith w to two noMalogmated solventr, metals, and 
swles per boring. Sanplea mill bs cynidm nmv new been present 7n the 
collected at depttts uhere eievated cremmm ptant weate weera and sludges. 
soil8 grr reading8 wfe detected. The80 sludgea wro dried on site prior to 
Suaplo depths uill k l c 5 feet offaito dispoaat. PCB-<filled 
end/or 21 feet. Surface s-tea uill tranafonmra ad peaticidea my also haw 
k collected in a grid pattern uith krr stored at the aree. ileai&sl soil 
two Idditlwl smplea aehctsd cmtarn8tion mry reemin at the site. 
baud m apprmt visuak Tuo of the splea uill be teated for the 
contrifmtim. gumr8l enginewing/ ramiaticn 
Anatvaia: XL VaA on l il srmplea paraters of TOC, bulk denaitv, grain 
plus SVOA, TCL metats, and cyMld8 size, moisture content, and pM. 
On aWla ColLected at the surface 
nd It a depth of five feet. TCL 
PCBS am peaticidea will atso be 
C-tad on visually stained soils. 
CLP pracdrres ui (1 be used. 
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TABLB 2-1 
PAGE TWO 

Surfac* 
Uetar 

Sedilmnt 

Yost8 

-of-u 
Tuo wtt cturtrr8 to be Located in 
the field buod on soil-gas nd 
tcnporsry lmnitoring nL1 testing 
with on8 to two wlls pr cltmtsr 
sd w rrpto pr WLL. uoii 
ctutm to k Located along the 
hydraulic rpgrdiant nd 
douwdimt teaem oi the ri to. A 
Gnrrn udL ctustw anv k us&h 
88 n dditlone~ qgrsdiubt dstr 
point nd 8 Sltr 1 wit cluster amy 
be uubte u en ddltioiul doul 
grsdisnt dsta point. 
Anstysis: *6 CL MA nd SVUA, TEL 
mtsls, Cr , arm cymids using CLP 
orocearn . 

Collect two rurfsco ustsr rwtes 
fram the inftuent to the apersting 
bssin. One swla is to bs 
coltscted &ring nofmL cqmmtions, 
ud arm 8-L. is to k cottsctsd 
during 8 pruipitrtim want. 
Anslvsis: gL MA snd SVOA, TCL 
mtrls. Cr , ud cynic40 using CLP 
pcoc-. 

Srpto three redmrgo bin8 uith 
tuo smpln per bin. 
Anstyris: TCL VtM and SVOA, TCL 
meteta, and cynidm using CLP 
fwocaams. 

It encomtored during drilling 
activities, tste cm8 rrpto at the 
useto in the fomer rtedrying 
l reu. 
kutysis: Jp VCIA md SWA, TCL 
mtsts, 0 , urd cynib using CLP 
proe-. 

aatimlo 

Sltr 2 ws usd to treat sd disehs~ 
procetton Y8~t8wtors. HaLogamt@ md 
nodl0toQuwod 80tvmt8, mtrts, ud 
cymida wmy hsvo brm present in the 
treatasnt phtt usstm wtars wd stdga. 
Theso sLW wro dried on site prior to 
off sits dir-L. Any retemu of 
contrinmtr lay hrvo migrsted to the 
gmtor. On rmplo ui L I bs 8nsLyzsd 
for the ganofaI rnrjimring/ramdistion 
parrrtwa of TDS, alkalinity, hsrhses, 
KO, TOC, ti TSS. 

Site 2 bias used to treat and dirchwge 
pro&Mar wstmmlr~rs. Hatogsnstsd ud 
mfdlatogsnstldl 80tv8nt8, mtrts, Md 
cysnids rry hm bmn present in the 
trescsmm plmt unto wton and rtw. 
Thsso studme me dried on site prior to 
offsito disposal. Currentty it is 
repwtsd that thfr uster is nommtsct; . 
however, this cturificstion nee& to bs 
cult i rem. The prtkipitstion svont 
smut. would k col.tscted to detsmins 
hhrther camninatc# rmoff is entaing 
the bssins. 

Sit8 2 ~88 usmd to treat and dischsrge 
productim nsscowl:srs. Hatogenstsd u&l tlcdl0togwt8d SOtvmt8, mtrts, ti 
cyanide amy hsvo bmn prrsmt in thr 
tremnsnt ptmt usfLtswater8 ad stu&jss. 
Theso sta uwo dried on sate prior to 
offrito disqmasl. These seolwnts a& k 
cmtrinstd frw cbsst practlcas or fma 
mriodic currennt ccmtsmlnstion. 

Site 2 uu used to treat ad dischsrge 
probction ussteuatsrs. HsLogrrYtad ud 
nom8LoQsnstLd So~valt8, mstrts, ad 
cysnida nmv hrva &ten prossnt in thm 
trestmm pint usmtsbmtor8 ad studpu. 
Theso sludges Nwe drisd on site prior to 
off sit0 dispotsat. Thwe is no sviduw 
that the 8LUgss reman at the site, 
houwor, if &ring the dritting progra 
rbdua we wamsred, they ui L 1 k 
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TABLE 2-1 
PAGB THREE 

. 

1 

Site I smako rypm wots’r RStimh 

3 Soils Ftvt to cm borinqr to b8 Located in Sttr 3 UtS USd t0 StOrS kStOq8rNt8d ud 
the field tartd m the resutte of nUVlStOq8Mtm SO~WlKS. Cyani-, and 

the soil-gas testing with o(w to tW CIlQllUS UtStt¶l. AL thm there usro no 

9t1mts per boring. Surpto8 wilt M rvrtsd SpiktS in the arts, there trt 
cottectrd at depth8 ulmrt ttmt8d pOt@fVtiBl WWPOrtld SpittO 8nd ttSk$ in 

soils gas rt8dinqr utrt detected. this area. Sit.3 UtS 8tSO U88d t0 Store 
Sanplt deothr witi bt clt 5 feet fiXtUr88, tCd8, alld mt81tiC YlStm. 
and/or 21 feet. Surface saW88 vii1 Then 8r* St80 reports of surf8c~ oil 
k coltectcd in a grid pattern with conrmifutim. PCWfi t led tranrfonnm 
tuo u3dltlwl srpte solsct8d md P8StiCidS8 SW St80 hSV0 bm StOrd 
head on rpprrtnt visrwt at the 8res. Ramitlut soi t cmtmlnstjm 
ContmmrMtim. amy ramin at the site. Two of thr 
AruIvs19: TCL WA on att SlKapt88 smmles ui It be tested for the gnwr8t 
ptu8 SVOA, TCL illWStS, and CvMldO enqineerinq/ rtvWdiitim parYllhttr8 of 
0f1 t&IphS COttUtcd at tnb SUrfSCa Tot, tukk detuity, grain size, mOlStlV0 

am at a depth of five feet. TCL cmtmt, and 044. 
PC68 am #stlcide8 Ulll also m 
c-ted al vrsw1ly sts1Ma s01ts. 
CLP procacurn uill b u8td. 

Crovdusttr Tw to thrtt wtl ctwtm. On wtt Sltr 3 nas us8d to store hatogcnrt8d 8nd 
cluster will be kCCSt8d southwst Of na*SkOQwtSd SOtVWltS, cysnido, a& 

Plant 3. Thlr wtt Point uitt k c8&iw wst88. Al thoyJh there wrt no 
used to fi lt in 8 dstr gap for thr rcport8d spills in the arts, there are 

overall B8thpsqo ptmr. The Seed pdtmtir~ mraporttd spills and leaks in’ 
cturttr uitl k ~ocsted domqrrdimt this trtt. Sit* 3 YtS tL80 UWd t0 StOM 
of Sltt 3 and the third ctU8t.r (if fixturt8, tOObS, arld llllWSt1iC UtSttS. 

ntctt88ry) uitt bo kOCSt8d Therm trt sir0 rmcrtr of surface oil 
Upqrmient of Site 3. Exut cmtbnrtim. There COntWlflSlltS msy 
Location8 for tht tut wLL cturtrr hew migrated into the grovrdwsttr. Orn 
at Site 3 wit1 tm dct8niMd in the S&T@S uit 1 k sn8tyr8d for the qcr#rst 
field bed m soil-gas ad enqi~rinq/romdir~tim parmttrr of 
taporsry monitorinq uelt te8tinq TDS, atkstinitv, harckms, BQ), TCC, end 
uith tno wtls par ctustrr and one 
34wmlt pr wkl. 
Arultvsis: SgL VCA and SVUA, TCL 

andcymidturing CLP 

4it L provide en indication 
arch of farr oporstinq pretim Of tOCOt QrOtmiWtW wtity at the 
WttS td the USGS wtt tOC8tSd 8t 
the YYIRP in 8tthw. 
An8Lnis: &L VOA ti SVOA, TCL 

, and cymida using CLP 
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Shallow (5 foot) and deep (21 foot) samples were collected at eat 
location. TO collect the samples, a van-mounted hydraulic pro1 
was used to advance connected 3 foot SeCtiOnS Of l-inch diametl 
threaded steel casing down to a depth of 5 feet. The entil 
sampling system was purged with ambient air drawn through i 
organic vapor filter cartridge. A teflon line was inserted in1 
the casing to the bottom of' the hole, and the bottom-hole lil 
perforations were isolated from the up-hole annulus by . 
inflatable packer. A sample of in-situ soil-gas was then withdra; 
through the probe and used to purge atmospheric air from t1 
sampling system. A second sample of soil-gas was withdrawn throuc 
the probe and encapsulated in a pre-evacuated qrlass vial at ti 
atmospheres of pressure (15 psig). The self-sealing vial wz 
detached from the sampling system, packaged, labeled, and stort 
for laboratory analysis. 

The hydraulic probe was then further advanced to a depth of 21 fee 
and a deep sample was collected in the same manner as above. 

Prior to the day's field activities all sampling equipment a1 
probes were decontaminated by washing with soapy water and rinsix 
thoroughly. Internal surfaces were flushed dry using pre-purific 
nitrogen or filtered ambient air, and external surfaces were wipe 
clean using paper towels. After the collection of each sample, al 
equipmentwhich contacted the soil (the stainless steel pipes) wz 
pressure washed prior to its reuse. 

To document the decontamination procedure, field control sample 
were collected at the beginning of each day's field activities 
after every twentieth soil-gas sample, and at the end of each day' 
field activities. These QA/QC samples were obtained by insertir 
the probe tip into a tube flushed by a 20 psi flow of pre-purifie 
nitrogen and collecting a sample in the manner described above 
Field Control Samples 101, 102, 109, 201, 224, 301, 302 and 33 
were collected at the beginning of the day‘s field activities 
Field Control Samples 106, 107, 114, 222, 323, 330, 331 and 34 
were collected at the end of the day's fiel.d activities. Se 
Tables 2-1, 2-2, and 2-3 for QA/QC sample resUtlt!k See Table 2- 
for a comparison of mobile versus fixed-base results. 

Soil-gas survey results indicate contamination at all three site 
in both the shallow and deep sampling points (see Figures 2-2 81: 
2-3). Analysis was performed on seven chlorinated hydrocarbons 
Results for trichloroethene (TCE), tetrachloroethene (PCE) 
l,l-dichloroethene (DCE) were the greatest, with concentratidnsai 
high as 832 ug/l. 

2.2.1 Site 1 

Site 1 contained the highest soil-gas readings (Table 2-l for soil 
gas results). DCE readings were as high as 728 ug/l in the dee 
samples and 832 ug/l in the shallow sample!s. Total TCE+PC 
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readings were greater than 100 ppm. The high concentration readings 
in the shallow samples are located at the former drum marshaling 
area. This may be a result of surface spills. 
concentrations 

The high 
in the deep samples Occur in the former drum 

marshaling area and downgradient of the former &um marshaling 
area. This may be due to outgassing of a plume which has migrated 
downgradient. One interesting result is the relatively ttclean4U 
analysis at location 110. This point corresponlds to the most 
contaminated shallow groundwater sampled by either the temporary 
well points or the permanent monitoring wells- It is hypothesized 
that the numerous thin clayey intervals at this location (as open 
in the borings) may prevent the upward migration of the gas-phase 
contaminants. 

2.2.2 Bite 2 

Soil-gas results for site 2 (see Table 2-3) indicate low levels of 
contamination with the highest concentrations in the vicinity of 
the former sludge drying beds. contamination cOnSi.StS of DCE with 
a maximum concentration of 20 u9/lt TCE with a maximum 
concentration of 11 uq/l, and PCE with a maximum concentration of 
0.85 ug/l. 

2.2.3 site 3 

Soil-gas results for Site 3 (see Table 2-4) indicate moderate 
levels of contamination with the highest concentration in the 
southwest corner and northeast portion of the parking area. 
Contamination consists of DCE with a maximum concentration of 179 
ug/l, TCE with a maximum concentration of 47 ug,fl, and PCE with a 
maximum concentration of 54 ug/l. 

2.3 Temorarv Honitorinu well ~urvev 

2.3.L Field Aatfvities 

A temporary monitoring well survey was conducted to aid in the 
placement of the permanent monitoring wells. The temporary well 
points were selected based on the results of the soil-gas survey. 
Twenty-nine temporary wells were installed, sampled, and analyzed 
for the following parameters: Vinyl chloride: l,:L,-Dichloroethene; 
trans-1,2-Dichloroethene; 
Dichloroethene; 

l,l-Dichloroethane; cis-1,2- 
l,i,i-Trichloroethane; 

Trichloroethene; Tetrachloroethene. 
P,2-EIichloroethane; 

wells is illustrated in Figure 2-4). 
The location of the temporary 

The temporary wells were drilled with a Mobil E1-57 drilling rig. 
Hollow stem augers were used to advance the bolrings through the 
overburden with a minimum borehole diameter of 6 inches. All 29 
temporary wells were screened in the shallow part of the overburden 
aquifer. The well point consisted of a 2-,inc:h well screen 
installed through the hollow stem auger; the augers were pulled 
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back to expose the screen. All temporary wells were constructec 
with 2-inch inside diameter, Schedule 40, flush-joint threadec 
polyvinyl chloride (PVC) pipe and a lo-foot lenqth Of PVC SCreeI 
with a slot size of 0.010 inches, capped at the bottom by a PVC em 
PWJ. The well point was purged a minimum Of 2 VOlUllles With ; 
stainless steel bailer and a sample was collected using the bailer 

2.3.2 Temporary Wall Groundnter AIlalySiS 

29 temporary wells were sampled and analyzed fclr the followinc 
volatile orqanics at the site: Vinyl chloride: l,l-Dichlorethenc 
(I,l-DCE);trans-l,2-Dichloroethene(t-l,2-DCE);1,l-Dichloroe~anc 
(l,l-DCA); cis-1,2-Dichloroethene (c-1,2-DCE); l,l,l-Tichloro- 
ethane (l,l,l-TCA); 1,2-Dichloroethane (1,2-WA); Trichloroethenc 
(TCE) ; Tetrachloroethene (PCE). A summary of the organic 
contaminants detected is provided in Table 2-6. PCE, l,l,l-TCA ant 
TCE were present as the highest concentrations and were the mosl 
abundant contaminants. Concentrations were present as high a: 
7,700 uq/l. 

2.3.2.1 1, Site 

Groundwater Site 1 had the highest concentration readings ant 
number of co-taminated temporary wells. Site 1 also contained &hc 
two most contaminated wells- G-110 (located downqradient of'thc 
site), and G-121 (located in the source area). PC:E was present a7 
a maximum concentration of 7,700 uq/l in temporary well G-121. I' 
was also found at concentrations greater than 700 q/l in tempqrar: 
wells located in the former drum marshaling area and in the 
downqradient direction. TCE was present at a maximum COnCentratiOl 
of 1,900 ug/l in well G-123. It was also-found at concentration: 
greater than 100 uq/l in temporary wells located in the former drum 
marshaling area and in the downgradient direction. l,l,l-TCA wa! 
present at a maximum concentration of 5,400 uq/l in temporary wel. 
G-110. It was also present at concentrations qrealcer than 100 ug/. 
in the former drum marshaling area and in the downgradien 
direction. C-1,2-DCE was present at a maximum Concentration 0: 
1,500 ug/L in well G-110. It was also present at concentration! 
greater than 100 ug/l in temporary wells located in the SOUTCI 
area. 1, l-WA was present at a maximum concentrations of 620 ug/ 
in temporary well G-110. It was also present at concentrations 0 
greater than 100 uq/l in the former drum marshalinlg area and in thl 
downgradient direction. 1 ,l-DCE was present at a maximu 
conckntration of 100 ug/l at .temporary weil 
found in lesser concentrations in the former 
and in the downqradient direction. 

2.3.2.2 & Site 

G+l:tO. It was alsl 
drum marshaling are, 

TCE was the only volatile organic detected at Site 2, was presen 
at a low concentration (9 uq/l), and only detected in 4 temporar 
wells. Two wells contained the maximum concentration of 9 Uq/l (G 
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209, G-218). Both wells were located in the southern portion o: 
the site. 

2.3.2.3 site 

TCE was the most abundant contaminant found in Site 3. It wa! 
detected in 8 wells with a maximum concentration of 76 ug/l in GG 
328. It was also found throughout the site (in lesse: 
concentrations), in no distinct patterns. G-328 (located in the 
downgradient direction) contained maximum concentrations of C-1,2% 
DCE of 31 ug/l, TCE of 76 ug/l, and PCE of 57 ug/l. Lesse: 
concentrations of these contaminants were found throughout the sit{ 
in no distinct patterns. LOW levels of 1,1,1-TCA and 1, l-WA were 
also detected. 

2.4 801L SAMPLIZG3 

2.4.1 Bubsurface soil sampling and Analysis 
. 

Forty-eight subsurface soil samples and 4 dupilicate samples wer 
collected at 29 temporary monitoring well locations durinc 
temporary well drilling ouerations. 
borings are presented in Figure 2-5. 

The loc.ations of the soi. 

The subsurface soil samples were collected at a depth of 3 td 
feet and/or 19 to 21 feet. For each location, the decision tl 
sample was dependent on the soil-gas measuremexlt at that locatio: 
and depth. In general, if volatile organics were detected at tha 
point, then a soil sample was obtained for offsite fixed-base 
laboratory analysis. If volatile organics were not detected a 
that point, then a soil sample was not obtained. However, severa. 
soil samples were collected at points where soil-gas measurement: 
indicated the absence of soil contamination. These.samples were 
analyzed offsite at a fixed-base laboratory to confirm the absencl 
of soil contamination. 

The samples were collected by driving a 240inch-outside diamete: 
split-barrel sampler with repeated blows using a 140-pound weigh 
falling a distance of 30 inches. A portion of the soil recoverer 
was placed in appropriate jars for shipping and analysis. 
log sheets for all soil samples are included in Appendix B. 

Sample 

All the samples were analyzed for TCL volatile organics. The nea: 
surface (3 to 5 feet deep) 
semivolatile organics, 

soil samples were alLso analyzed fo: 
TAL metals, and cyanide.. Four sample! 

identified as stained were also analyzed for PCBs and pesticides 

In addition to these chemical analyses, six select samples were 
evaluated for engineering parameters. Two samples were selected a* 
each site plus one duplicate sample (for a total of 7), based OI 

the field screening data. For each site, one sample represented I 
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relatively 
represented 
engineering 

Low Level of contamination, and the second sample 
an intemediate or high level Of contamination. me 
parameters consist Of: 

l Total organic carbon (TOC) to evaluate the Potential for 

groundwater contamination through an estimate of the 
contaminant soil/water partition coefficient. 

l Bulk density, grain Size, moisture content, and pH for 
general engineering considerations. 

2.4.2 Burfaco soil sampling 

29 surface soil samples and 4 duplicate samples werle collected from 
locations that consisted of points in a reiativeiy UdfOIFIn 3OO-foot 
by 300-foot grid plus field opportunity samp.Le Locations. In 
additiqn, 4 samples identif fed as stained were analyzed for PCEs 
and pesticides. 

yhe surface soils sample locations are illustra.ted in Figure 2-6. 
There was a 2- point by 3-point grid at Site IL; a 3-point by 4- 
point grid at Site 2; and a 2-point by 3-point grid. at Site 3. The 
opportunity samples were selected in the field during the samplfng 
activities. Soils which appeared to be stained or visually 
discolored were selected. The samples were colLected at a depth-of 
1 to 6 inches and were analyzed for TCL volatile and semivolatile 

organics, TAL metals, cyanide and PCBs /pesticides. The samplerr 
were collected with a stainless steel trowel and were placed in 
appropriate jars for shipping and analysis. The analytical results 
are discussed in Section 4.0 and the analytical data is presented 
in Appendix C. 
D. 

The chain-of-custody forms are provided in Appendix 

2.5 DrilUxr and Honitorinq Wall mtallatfoq 

Seventeen monitoring wells were installed to eva.Luate the impact of 
the three sites on the local groundwater quality and to assess the 
potential vertical and lateral migration of any contaminants. The 
potential vertical migration of the contaminants was investfgatad 
through the construction of well clusters composed of shallow (490 
to 590foot deep), intermediate (IlO-to 158-foot deep), and deep 
(195- to 2300foot deep) monitoring wells. These yield groundwater 
quality analyses from various depths and daflne the magnitude and 
direction of local vertical hydraulic gradients. The potential 
lateral migration of contaminants was investigated through the 
placement of wells both upgradient and downgradient from the sitas. 
The results of the soil gas survey and the tempcrary wells were 
used to determine the location of the monitoring wells- 

A total of 17 monitoring wells (7 shallow, 7 intermediate, and 3 
deep) were installed at the NWIRP. 
monitoring wells is provided in Figure 2-7. 

The Location of these 
Tha shallow wells were 
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TM&E 2-3 

1lDCE = 1,l -dichloroetnm 
llDC.4 = 1,1-dichlorwtnam 
111TCA = l,l,l-trichtoroetnam 
PCE = tctrachtoroctkem 

5 = ShaLLou 
0 = Deep 

tl2DCE = tram-1,2-dichloroethem 
cl2UCE = cis-1,2-dichloroernc 
TCE = trichLoroethm 
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TABLE 2-4 

342RR I cl.0 i <l.O I (1.0 I (1.0 I qo.10 I CO.10 I 4.05 II 

UBOIATCXT- 

311DB q1.0 <l .D s1.0 el .o 4.0 4.10 <o.os 

8312oE (1 .o e1.0 (1 .a <l .o <1 .o (0.10 (0.05 

319bB cl.0 cl.0 *l.O (1.0 co.10 (0.10 cQ.Of 

35608 s1.0 4.0 <l .o ql.0 10.10 co.10 CO.05 

3420 <l.O Cl.0 eo.10 t0.10 <o.os 

1lDCE = l,l-dichLoroethem 
llDCA = l,l-dichtoroetnam 
1llTCA = l,l,l-trrchkoroetnam 
PCE = tctrachLoroethem 

tlaCE = tram-1,2-dichtoroet- * 
clZDCE = cia-1,2-dichtoroetncr 
TCE * trichtoroetnem 

S = Shallou 
0 * oeeo 
l = S-L* msy conrain higher concmtrati~ of llllCA, TCE and/or PCE. 
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1lDcE = l,l-dichtoroethme 
1lDcA = l,l-dichtoroethm 
llllU = l,l,l-trichloromnur 
PCE = tetrachLoroethem 

l = Fixed-8aso Reeultr 

tlZDCE = tram-1,2-dichloroothm 
cl2DCE 8 cis-l,t-dichLoroethw 
TCE I trichlorwthem 
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311 5u 5U SU 5u 5U 5U 17 6 

328 5U 5u 5-U 5u 5U 7 1 su 1 76 1 57 

329 5u 5u 5U 5u 5U 

334 5u 5u 5U 5U 5U 

338 5u 5u 5U 22 10 

u - undetected 
1lDCE = l,l-dichtorwtnem 
1lDU = l,l-dichtoroethm 
1llTcA = l,l,l-trlchloroetham 
PCE = tetracnLorwtnene 

tl2DCE = tram-1,2-dichkoroethlm 
cl2DcE = cis-1,2-dichLorowwne 
TCE = ttichloroetnem 
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drilled with a Mobil B-57 and a CME 75 drilling rig. Hollow stem 
augers were used to advance the borings through the overburden With 
a minimum borehole diameter of 10 inches. The shallow wells were 
constructed to be screened across the water table. The depth of 
each well was selected so that 8 feet of the 10-mfoot screen was 
below the water table and 2 feet was above the water table. 

To determine the screened interval for the intermediate and deep 
monitoring wells, a pilot hole was drilled at each well cluster 
with 6-inch OD hollow stem augers. Split-barrel samples were taken 
every 10 feet and put in glass jars. Headspace readings were taken 
with a portable photoionizer (Hnu) field instrument for each 
sample. A gamma ray logger was run in each pilot lhole to identify 
the lithologies present at the non-sampled intervals. The screened 
interval for the intermediate and deep wells was determined based 
upon the results of the gamma ray log and the headspace readings. 
Complete boring logs for all wells are included in Appendix D. 

The intermediate wells were drilled using a failing F-10 rig. 
Hollow stem augers were used to advance the borings through the 
overburden with a minimum borehole diameter of 10 inches. 

The deep wells were also drilled using a Failing F-10 rig. The 
borings were drilled with the mud rotary technique to a depth of.20 
feet above the top of the screened interval. At this depth, the 
mud was pumped out of the borehole and a reverse-circulation water 
rotary technique was used to advance the borehole through the 
interval to be screened to the total depth of the well. Samples 
were not collected during the drilling of the deep wells due to the 
drilling methods employed. 

The monitoring wells were constructed with a 4-inch diameter, 
Schedule 40 PVC well casing and OlO-slot PVC well screen. The well 
screens were 10 feet in length, capped at the bottem with a PVC end 
Plug l The annular space between the PVC well screen and the 
borehole was backfilled with a clean quartz sand pack composed of 
Morie No. 1 sand to a height of 3-5 feet above the top of the 
screen. For the shallow wells, a bentonite seal with a minimum 
thickness of 2 feet was emplaced above the filter pack. For the 
intermediate and deep wells, a masonry sand seal of 2 to 4 feet 
thick was emplaced above the filter pack. A bentonite slurry of a 
minimum 3 foot thickness was emplaced above the masonry sand seal. 
The remainder of the annulus for all intermediate and deep wells 
and most shallow wells was backfilled with a bentonite/cement grout 
to a depth approximately 3 feet below ground elevation. Wells 24S, 
275, and 28s were backfilled with a thick bentolnite grout. 

All wells were developed a minimum of 48 hours after installation. 
As directed by the NYSDEC, an attempt was made to develop each Well 
to a water turbidity level of less than 50 NTU. This was achieved 
at every well but one (Hw29S). In addition, the groundwater 
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temperature, pH, and conductivity were monitored 
development. 

during 
The well development logs are included as Appendix E. 

The shallow wells were developed.with a submersible pump. These 
wells, with one exception, developed quickly and to a turbidity of 
less than 50 NTU after a maximum of approximately 500 gallons had 
been dumped. Well HN-29s is the exception. Despite repeated 
effort and the p-page of over 1,000 gallons, the turbidity Of this 
well remained above 200 NTU, the maximum amount the turbidity meter 
could read. me pi and temperature readings, however, indicated 
stable conditions had been reached. After consultation with the 
on-site NYSDEC representative, it was decided that 
development was not needed. 

further 

The intermediate and deep wells were developed through air lifting. 
These wells, with one exception, developed quickly and to a 
turbidity of less than 50 NTU, Well HN-281 is the =cceptiOn. This 
rdell required surge-blocking before it developed to a turbidity of 
less than 50 NTU. The amount of water developed from the wells was 
also controlled by the amount of water added to. the borehole to 
control running sands during hollow-stem auguring and/'or the amount 
of circulation drilling. In all cases, the amount of water removed 
during development greatly exceeded the amount introduced during 
well installation. In general, between 3,500 and '7,000 gallons..of 
water was pumped from each well during development. 

2.6 Hoaitoriau Wall 8awla 

Sampling and analysis of groundwater was conducted to determine the 
current level and extent of contamination and to provide data for 
use in the risk assessment and the evaluation of remedial action 
alternatives for the Feasibility Study. 
was 

The groundwater sampling 
conducted from December 3 through December 1.1, 

included 19 wells: 
1991 and 

14 shallow and intermediate wells, 1 USGS well, 
and 4 process wells. The groundwater sampling for the three deep 
wells was conducted on February 11 and 12, 1992. 
locations are shown in Figure 2-7. 

Monitoring well 

The groundwater sampling and analysis and sam&ng 
procedures are described in section 4.3.3.5 rf"g?Fi.nal Work Plan 
(August 1991) and Section 6 of the Quality Assurance Plan (August 
1991). 

Field measurements collected during sampling were pH, temperature, 
specific conductivity, and turbidity. 
in Appendix B. 

These results are provided 

Energy and 
Groundwater samples were submitteci to a Naval 

Environmental support 
laboratory using CLP methods. 

Activity (NEESA) approved 
~11 groundwater samples were 

analyzed for Target Compound List (TCL) volatile organics, TCL 
semivolatile organics, 
dissolved), 

Target Analyte List (TAL) 
cyanide and hexavalent chromium. 

metals (total and 

all wells are included in Appendix B. 
sample log sheets for 
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In addition to the chemical analysis used for the nature and extent 
of contamination and risk assessment, select samples were also 
evaluated for engineering parameters. Three samples were selected 
from all of the monitoring wells based on the field screening data; 
one sample representing a relatively low level elf contamination 
(HN25-I), one sample representing an intermediate level of 
contamination (HN27-I), and one sample representinqr a high level of 
contamination (HN29-S). These engineering parameters consisted of 
the following: pi, total dissolved solids (TDS), alkalinity, and 
hardness to evaluate the scaling potential of the groundwater; 
biological oxygen demand-5 day (BOD), total organic carbon (TOC), 
and total suspended solids (TSS) to evaluate other contamination in 
the groundwater and potential treatment req’uireme~~ts. 

Quality control samples including field duplicates, trip blanks, 
and rinsate blanks were collected and analyzed for each sampling 
round as specified in Table 2-7. 

The analytical results for groundwater sampling are discussed in 
Section 4.0 and are summarized in Appendix C. 

2;7 Surface Water and 8edwat Sam~liaa aad anqlvsis 

The surface water and sediment sampling procedures are described 'in 
Section 4 of the Final Work Plan and Section 6.0 of the Quality 
Assurance Plan. 

Two samples of surface water were collected at the site. One 
surface water sample was taken from the inf luent cooling water 
recharge basin to evaluate potential contamination in process 
generated wastewaters, 
precipitation event 

and the other sample was collected during a 
from the influent storm water discharge 

recharge basin to evaluate the potential transport of contamination 
into the basins via storm water discharge. 

Surface water sampling was conducted on December 4, 1991 following 
a day (December 3) of steady rain. There were intermittent snow 
showers at the time the sample was collected. The samples were 
submitted to a NEESA approved laboratory using CW? methods. All 
surface water samples were analyzed for TCL volatile organics, TCL 
semivolatile organics, TAL metals (total and djlssolved), cyanide 
and hexavalent chromium. 

Four sediment samples were collected at the site. Three sediment 
samples were taken in one basin and the fourth sample was taken in 
the other basin that currently receives discharge. A third basin 
at the site was not sampled because it is not currently in use and 
the sediment has been stripped away. Sediment 
conducted on August 27, 

sampling was 
1991, and on December 1.1, 1991. All 

sediment samples were analyzed for TCL volatile! and semivolatile 
organics, TAL metals, and cyanide. 
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TABLE 2-7 

QA/QC TYPE NEESA REQUIREMENT 

Field Duplicate One duplicate in 10 samples per sample 
matrix. 

Rinsate Blank 

Field Blank 

Trip Blank 

Matrix Spike/ 
Matrix Spike 

One sample of the ,final rinse during 
decontamination of sampling equipment 
per day. Initially, samples from 
every other day are analyzed. If 
analytes pertinent to the project are 
found in the rinsate, the remaining 
samples are analyzed. 

One sample of each source water used 
for decontamination of sampling 
equipment for each sampling event. 

One sample of analyte-free wa.ter per 
day, for each shipment of samples for 
volatile organic analysis. 

One sample in 20 samples per sample 
matrix. 
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Sampling point locations for surface water and sediment samples arc 
illustrated in Figure 2-8. The analytical results for surfacc 
water- and sediment sampling are discussed in Section 4.0 and arr 
summarized in Appendix C. 

Quality control samples including field duplicates, trip blanks 
and rinsate blanks were collected and analyzed as specified in the 
Final Quality Assurance Plan and the Final work Plan. 

2.8 Water Level Meamaremeat8 

Two complete rounds of groundwater-level measurements weretaken ox 
December 18, 1991 and January 24, 1992 from 30 wells throughout thr 
stud! area to better define groundwater flow paths and horizontal 
and vertical gradients. It should be noted that. groundwater level 
measurements taken on December 18, 1991 exclude weiLls: HII-25D, HN. 
29D, and HN-08D which had not been drilled when the measurement: 
were taken. 

All groundwater level readings were conducted using calibratec 
electrical water level indicators (M-scopes), or a weighted taps 
measure coated with chalk if moisture on the side of the well 
casing was affecting the M-scope. All measurements were measurei 
from a marxed point on the top of the PVC well riser pipe. 
wells (GM-7S,71,7D,13D), 

On fouz 
measurements were taken from the top df a 

surface casing which was on top of the Well. Geraghty and Miller 
has provided the necessary information to convert the readings tc 
the top of PVC. All measurements were recorded to the nearest 0.01 
foot. Measurements for each water level round were conducted 
within a 24-hour period of consistent weather conditions tc 
minimize precipitation/atmospheric effects on groundwater levels. 

Water-level data is presented in Table 2-8. Groundwater contour 
maps developed using these measurements are presented in Section 
3.0. 

2.9 susvev&q 

Between December 19, 1991 and January 29,1992, horizontal locations 
and vertical elevations were surveyed at 17 newly installed 
monitoring wells; 
soil locations, 

a previously installed USGS well. 29 surface 
and 73 soil gas locations. 

Surveying for each well included the elevation of the ground 
surface adjacent to the well, and the top of the PVC riser. 
Surveying for 111 other locations were taken at the spot of the 
sample. 
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4.0 NATURE AND EXTENT OB CONTAMINATION 

The nature and extent of environmental contamin~ation at the 
Bethpaqe )JWIR~ site is discussed in this section. The unvalidated 
analytical data generated during the 1991 Remedial Investigation 
provide the basis for this discussion. Methylene chloride, acetone 
and 2-butanone, which are common laboratory COnt~aminantS were 

detected in blanks associated with this case, were not considered 
in this analysis. Data validation may result in deletion or change 
=o the results discussed here in Sections 4.0, 5.0, and 6.0. The 
complete analytical data base to date is included as Appendix C. 

The remainder of this section is structured according to the types 
of investigative activities at the site. Section 4.11 presents the 
results of the soil-gas investigation. The results of field 
xonitorinq investigations are presented in Section 4.2. Sections 
4 3 A.4 and 4.5 include discussions of soil, recharge basin, and 
Groundwater contamination, respectively. 

4.1 Soil-Gas Investiqation 

Soil-gas sampling was done to help define the extent of volatile 
organic contamination and to assist in the selec:tion of samplinq 
locations. Trichloroethene (TCE) and Tetrachloroethene (PCE) were 
used as indicator chemicals. The concentrations referred to in 
this section are a sum of these two concentrations. 'These volatile 
orqanics were detected in soil gases at all three sites in both 
deep and shallow samples. Soil-gas sampling locations and results 
are presented in Figures 2-2 and 2-3. 

Site 1 was found to have the highest detected soil-gas 
concentrations, with shallow soil-gas readings up to 724 ug/l 
around the former drum marshaling areas. The deep soil-gas results 
xere similarly high with 148.7 to 713 uq/l observed from the former 
irum marshaling area to the southeastern portion of the site. The 
highest-concentration area corresponds to the nest notable of 
trichloroethene (up to 200 uq/kq) and tetrachloroethene (up to 4800 
uq/kq) concentrations detected in subsurface soil (see SeCtiOn 
4.3.2). 

For Site 2, there appeared to be a source in the approximate center 
of the site, where readings of 11.22 ug/l and 10 uq/1. were obtained 
in the shallow soil-gas samples, with lesser concentrations (e.q., 
3.05 uq/l, a.79 ug/l) closer to the edges of Site 2, and non- 
detects of volatile orqanics at the far edges. The hiqhest- 
concentration area in Site 2 corresponds to the hiqhest- 
concentration trichloroethene (up to 32 ug/kq at location 215, 
three-foot depth) detected in Site 2 (see Section 4.3.2). Similar, 
but lower concentrations were detected in th.e deep soil-gas 
results. 
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The pattern of soil-gas readings in Site 3 is not as clear as i 
the other two sites. soil-gas readings ranged from non-detect 
(especially in the southeast corner) to very iOW dietections of les 
than 1 ug/l, especially at the northern edge of the site to 92 ug/ 
in the southwestern, almost central, part of the site). 

Very low readings (less than 1 ug/l) and non-detects were reporte 
at zhe southwestern edge of Site 1, the border bexween Sites 1 an 
2, all edges of Site 2, and the northern border of Site 3. 

4.2 Field Honitorine Data 

4.2.1 Temporary Monitoring Wells 

AS described in Section 2.3, temporary monitclring wells wer 
installed based on the soil-gas survey results- These wells wer 
screened in the shallow overburden aquifer. 

The z&t former significant groundwater contamination found i 
temporary monitoring wells occurred at Site 1. Samples from well 
located in the vicinity of the drum marshaling area and southwes 
of this area contained chlorinated ethanes and chlorinated ethene 
at concentrations up t0 several hundred ug/l. In Site 2 
concentrations of TCE ranging from 7 to 9 uq/l were detected; n 
TCE was detected at the northern or eastern edges of Site 2. A 
Site 3, chlorinated ethenes and ethanes, espec:ially TCE, wer 
detected, with higher concentrations (tens of ug/.L) being reporte 
in the western half of the site. 

The pattern of groundwater contamination generalILy corresponds t 
the pattern of soil contamination observed from soil-gas an 
subsurface soil sampling (e.g., higher concentrations of orqani 
compounds in Site 1, especially near the drum marshaling areas). 

Groundwater is discussed in further detail in Section 4.5. 

4.3 soil 

4.3.1 Surface Soil 

A total of 29 surface soil samples were obtained at the thre 
sites. Sampling locations were selected based on historica 
information regarding site chemical hand:Ling and disposa 
activities and as a result of the soil-gas surveby. Surf ace soi 
samples were collected at points on a relativeily uniform 3000foe 
by 300-foot grid and at field-determined opportune locations 
Sample locations are displayed on Figure 2-6. The analytica 
results for the surface soil samples are summarized in Tables 4- 
and 4-2. In general, trace to low levels of VCCs were detected i 
surf ace soil samples. The highest reported concentrations of thes 
compounds occurred in a sample from the western part of site.1 (PC 
up to 80 uq/kg, TCE up to 17 ug/kg). The distribution of TCE an 
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PCE, is illustrated in Figures 4-1, 4-2, and 4-13. Another primary 
site contaminant, l,l,l-Trichloroethane ( 1,1, I.-TCA) *was not 
detected in surface soils. 

Low to moderate concentrations of phthalate esters (under 3,5OC 
ug/kg) and Polynuclear aromatic hydrocarbons (E?AHs) (under 20,OOC 
ug/kg) were also detected throughout the site; no well-definec 
pattern of contamination by PAM and phthalates is evident. 

Polychlorinated biphenyls (PCBs) such as ArOClor 1248 and Aroclor 
1254 were identified in surface soil from all three sites. PC1 
were detected in the northern and western portions of Site 3, all 
areas of Site 1, and most areas of Site 2, especially the southerx 
and western portions. concentrations of PCBs ranged from 44 tc 
7900 ug/kg, with the highest concentration occurring in tht 
southern portion of Site :L. 

Pesticides were detected in one surface sample from the southern 
part of Site 1. They included DDT and DDE (170 ug/kg and 27( 
ug/W, respectively) and gamma-chlordane (240 ug/kg). These 
compounds were not detected at any other sample location. Thl 
herbicide prometon was identified as a TIC (tentatively identifiec 
compound) in one sample at Site 3. 

For comparative purposes, concentrations of organic' compounds ii 
background (subsurface) soil sample are shown in Table 4-3. It cai 
be seen that PAHs, which are common environmental Contaminants 
were detected up to approximately 7,000 ug/kg in background soil 

Inorganic elements detected at the activity are displayed in Table 
4-2. Almost all metals were detected above levels observed ii 
background (subsurface) soil. It can be seen that the highes 
concentrations of metals were generally detected in Site 3 
Especially notable were lead, chromium, and arsenic concentration: 
(up to 625 xg/kg, 637 mgfkg, and 56.8 mg/kg, respectively) 
Mercury and silver are examples of metals with scattered 
inconsistent positive detections. These metals 'were detected a* 
the highest concentrations at Site 1. Cyanide was detected at 10~ 
levels (up to 5.36 mg/kg) in one sample from each of the threl 
sites. Substances associated particularly with plating detected a' 
the sites are cadmium, nickel, zinc, silver, cyanide, copper, an 
chromium (Sittig, 1985). \The significance of elements wit 
inconsistent and low-frequency detections, such as antimony ab 
selenium, is questionable. 

At Site 3, the highest-concentration samples were SS-28 and SS-22 
which were located near Plant No. 3 and warehouses in th 

northwestern part of Site 3. At Site 1, the highest-concentratio 
sample was SS-6, which was located in the northeastern corner 0 
Site 1. In Site 2, the highest-concentration samples were SS-1 
and SS-16, which were located in the northwestern part Of Site 2 
It is apparent that the patterns of distribution of organic and 

4-6 



Aluinm 

Ant Imny 

Arsmic 

aariu 

Berylliu 

Cadiua 

Chrolu 

ED I 
SIIE 3 -~. 
‘9/9 -. 

3/o - 
919 - 
9/9 

SIIE 1 

3370-10800 

3.4-55 

10.0-59 

I/9 

719 -. 
819 

919 -- 
919 -. . -- 

919 

819 -_ 
919 -. 
7/9 - 
519 

l/9 

4/P 

o/9 

I 9/9 - 

1 
919 

i 

m-28.5 

18.8-61.1 

NO-5.3 

24.8-121 -- 

7266-15873 

19.2-178 

101-260 

UO-5.54 

6.5.19.2 

W-6.3 ~0-2.5 

13.7-39.3 - 

33.1-349 

1c.J -!!!??:E-- ___- . 
If LKL exceeds uiu de 

CIIDL - Contract Requlrbd Docectlon Liblt. 

IWIES AItAlY, 

SIIE 2 ~.- 

13/13 -- 

o/13 - 

13/13 --- 

lJ/lJ ----- 

l/13 

l/13 

13/13 ---.-- 

4113 ___--- 

12/13 

13/13 

- 

13/13 

13/13 -~ 

2/13 _- 

10113 

.~ 
SITE 2 

lnt-19500 

O-10.45 

4.6 51.6 

IK-0.88 -~- 

w-7.5 

4.2-419 - 

~~-15.2 ---- 

uf-98.4 - 

4110-26600 

7.9-39.65 AL_ 

56.6-237 -- 

w-o.22 _I__-- 

No-12.1 -- 

-.___. 

7.3.a?.? 

5.1.Ill.8 --- - 

IN-3.06 ~ ---_- 
ctcd. 

- - 

- 

I- 
L 

cm1 

40 

12 

2 

40 

1 

1 

2 

10 

5 

20 

0.6 

3 

0.10 

8 

1 

2 

2 

10 

4 

2 

WCl) m a 

SITE 1 

617 

o/7 

6/7 

6/7 

o/7 

4/T 

6/T 

217 

617 

617 

617 

SIIE 3 

826L-2tMoO 

b&-6.05 

SIIE 1 

8468 

SIIE 2 

9627 

5.4 -__ 

26.0 

0.41 

2.2 

121 

5.9 

50.1 

13ocl7 

32.2 

138 

0.11 

8.5 

1.2 

32.2 

52.8 

1.5 

LllE 3 

19640 

3.4 

24.5 

76.2 

!.l 

0.2 

251 

16.1 

216 

66563 

352 

509 

0.29 

255 

1.0 

2.0 

89.9 

416 

2.3 
-------- a 

l-1.56.8 

22.2-107 

MCI-l.5 

W-16 -- 

NC-637 --- 

3.6-19.9 ---- 

17.2-400 

lloclo- 
135oOo 

W-625 

64.5-896 

no-o.5 

W-655 

Kl-1 

33.1 .~----_- 

46.6 

14.8 

49.1 

4.4 Cobalt 

- I - -~  

CC$QCr 

Irm 

Lead 

nrJnQsnse 

IkkrCUW 

79.3 

14ma 

I 118.4 

164 

2.8 --- 

16.1 

3.5 

617 

3/7 

617 

O/7 

517 

O/7 -- 

6/7 

617 

Nickel 

selmlu 

Silk-W 

lhslllu 

Vsnadllm 

Zinc 

o/13 -- 

8/13 -- 

o/13 -I-- 

13/13 

13/13 ------ 

m-4.3 

20.5-150 30.4 

41.3-698 214 

l/7 

ttnctic WC 

NO-4.2 3.2 __-__ . 



‘It = rentativcly idenrifii ca7uxma. 
'AH = Polynuclear aranatic hyarccrrccm. 
* = A blank indicates that the carpand ues not detected. 
CROL = tMttact Required Pwntftation Limit. 



, 

acwkJ@ 

-- 
_--- 

---a w--w- ---- 

‘- - - _ 
-- -a-- 

- - - - Y- - - - -- -- 

- - 

-a--- 

-. 

I 

rii 

1 

t 
I 

ND ‘dONE 0ETECT.D 
a SAMPLE LOCATION L 

ND 

SCALE IN FEE-i- GURE +-’ 



*-I( 

_------.-._ 
a--- 

- -- 

-/A+# 

---- ----- 

H-- 

------- 

-- -- 
- / -* ------- 

---- --- a .>- - - - - -- -. 

ND :IONE DETECXD 
0 SAMPLE LGCA?lON 

SCALE !N FEET GURE 4- 

SlTF 1 SURFACF SOIL RESULTS 

-lNMfTlGATlON- 
TE /LO -IUILiBmTON I Enuirmunenid CoTpI 



inorganic contaminants are quite different. 

Table 4-4 presents the results of background (subsurface) soil 
inorganic analyses. ~11 background sax!kpleS were located north of 
the sites. The mean, standard deviation, and maximum results for 
each element are shown. also shown is the 95% upper confidence 
limit [rcBn which equals mean + (1.645) (standard deviation)). The 
maximum and B values are then compared to On-site inorganic soil 
results in Table 4-5. These comparisons will be used in Section 
6.0 in the selection of the chemicals of concern. 

4.3.2 8ubaurfaoe soil 
. 

General patterns ofisubsurface soil contamination were discussed in 
Section 4.1 as part of the soil-gas monitoring. Subsurf ace sample 
locations are presented in Figure 2-5. Table 4-6 presents the 
distribution of organic chemicals in subsurface soil. Subsurf ace 
Soil samples were obtained at all three sites. Low--level Volatile 
Organic Chemicals (vocs), especially TCE and PCE, wE!re detected at 
all three sites at comparable concentrations. Figures 4-4, 4-5, 4- 
6, 4-7, 4-8, 4-9, and 4-10 illustrate the subsurface distribution 
of detections of TCE, PCE, and 1,1,1-TCA. The concentrations of 
chlorinated ethenes exceed 10 ug/kg in only five samples. At Site 
1, for the three-foot depths of SB-113, SB-119, and SB-121, PCE was 
detected at 25 ug/kg, up to 4800 ug/kg, and up to 26 ug/kg, 
respectively; it was also detected at 12 ug/kg at the nineteen-foot 
depth of SB-119. TCE at the three-foot depth of SB-119 was 
detected at 200 ug/kg. Sample SB-119 was located in former drum 
marshaling area no. 2. At Site 2, TCE was detected at the three- 
foot depth of SB-215 at 32 ug/kg. At Site 3, PCE was detected at 
the nineteen-foot depth of SB-304 at 55 ug/kg. In general, 
concentrations of compounds in samples obtained at nineteen feet 
were not significantly greater than concentrations at three feet. 
There appears to be overall trace-to-low-level chlorinated ethene 
contamination at the sites, with higher VOC concentrations in Site 
1. 

PCBs were tentatively identified at one location in Site 1 (121, 3- 
foot depth). PCBs were confidently and tentatively identified at 
several locations in Site 2 (206, 215, and 229, three-foot depth). 
The only confidently identified Aroclor was Aroclor 1248, which Was 
detected up to 6800 ug/kg. 

PAHs, which are common environmental contaminants, were confidently 
and tentatively identified in subsoil throughout Sites 2 and 3. 
Phthalates, which are plasticizers and are also common 
environmental contaminants as well as common blank contaminants, 
were detected at low concentrations at several locations at Site 2, 
at one location at Site 1, and at two locations at Site 3. 
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Chlorinated solvents were detected at trace levels in background 
soil samples (See Table 4-3) l PA.% were also detected in 
background soil samples, up to approximately 7000 ug/kg. 

Table 4-7 displays 
soil. 

inorganic analytical results for subsurface 
Site 3, which generally exhibited the greatest inorganic 

surface contamination, exhibited the lowest inorganic subsurface 
contamination. The reverse was true for Site 2. Concentrations of 
some metals (e.g., barium, iron) were consistent acrclss all three 
sites. The following metals were detected at the highest 
concentrations in Site 2: chromium, copper, lead, merc:ury, silver, 
and zinc. These metals can be associated with plating (Sittig, 
1985). 

The highest-concentration sample in Site 1 was one of a field 
duplicate pair at SB-121; 
Site 1, 

this was located roughly in the center of 
southwest of the former drum marshaling areas. However, 

the high arsenic result and the high result for cyanide in SB-119 
are notable. SB-119 is located at drum marshaling area No. 2. The 
lhighest-concentration samples in Site 2 were SB-229 and SB-217, 
;Jith various high-concentration detections scatteredthrouqhoutthe 
site. SB-229 was located in the southwestern corner of Site 2, 
while SB-217 was located in the area of 
beds. 

the former sludge drying 
Sample SB-206, located near SB-217, also exhiblited notable 

levels of several aetals. 
Site 3 

‘The highest-concentration samples in 
are SB-334 and SB-328,' which were l'ocated in the 

southwestern part of Site 3. 

4.4 Recharqe Basins 

Water and sediment samples were obtained from the recharge basins. 
Sample locations are displayed on Figure 2-6. 

4.4.1 Recharge Basin Water 

F.echarqe basin surface water results are presented in Tables 4-8 
and 4-9. Table 4-8 displays organic contaminants detected in 
surface water. 

Trace-to-low-level vocs were identified in the recharge basins, 
along with a low-level phthalate ester. The most notable result is 
that of TCE at 35 ug/l. The distribution of TCE, PCE, and 1,1,1- 
TCA concentrations in surface water can be seen in Figure 4-11. 

Table 4-9 displays inorganic elements detected in surface water. 
Both filtered and unfiltered samples were obtained. 

It can be seen that the filtered and unfiltered sample results for 
the recharge basin water are very similar, with, only iron 
displaying a significant reduction in the filtered result. None of 
the results in Table 4-9 exceed drinking water criteria (See Table 
6-5 in Section 6.0). 
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Chlorinated solvents were detected at trace levels in background 
soil samples (See Table G-3). pz.ms were also detected in 
background soil samples, up to approximately 7000 ~.q/kg. 

Table 4-7 displays inorganic analytical results for subsurface 
soil. Site 3, which generally exhibited the greatest inorganic 
surface contamination, exhibited the lowest ino:rqanic subsurface 
contamination. The reverse was true for Site 2. CO~lCerltrations of 
some metals (e.g., barium, iron) were consistent across all three 
sites. The following metals were detected at the highest 
concentrations in Site 2: chromium, copper, lead, ms!rcury, silver, 
and zinc. These metals can be associated with plating (Sittiq, 
1985). 

The highest-concentration sample in Site 1 was one of a field 
duplicate pair at SB-121; this was located roughly in the center of 
Site 1, southwest of the former drum mrshalinq areas. However, 
the high arsenic result and the high result for cyanide in SB-119 
xe notable. SB-119 is located at drum marshalin'g area No. 2. The 
highest-concentration samples in Site 2 were S13-229 and SB-217, 
;rith various high-concentration detections scattered throughout the 
site. SB-229 was located in the southwestern cor:ner of Site 2, 
while SB-217 was located in the area of the former sludge drying 
beds. Sample SB-206, located near SB-217, also exhibited notable 
levels of several metals. 
Site 3 

‘The highest-concentration samples in 
are ~~-334 and SB-328t which were located in the 

southwestern part of Site 3. 

4.4 Recharue Basins 

Water and sediment samples were obtained from the recharge basins. 
Sample locations are displayed on Figure 2-6. 

4.4.1 Recharge Basin Water 

iiecharge basin surface water results are presented in Tables 4-8 
and 4-9. Table 4-8 displays organic contaminants detected in 
surface water. 

Trace-to-low-level vocs were identified in the recharge basins, 
along with a low-level phthalate ester. The most notable result is 
that of TCE at 35 uq/l. The distribution of TCE:, IICE, and l,l,l- 
TCA concentrations in surface water can be seen in Figure 4-11. 

Table 4-9 displays inorganic elements detected in surface water. 
Both filtered and unfiltered samples were obtained. 

It can be seen that the filtered and unfiltered sample results for 
the recharge basin water are very similar, with only iron 
displaying a significant reduction in the filtered result. None of 
the results in Table 4-g exceed drinking water criteria (See Table 
6-5 in Section 6.0). 
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4.4.2 Reohargo Basin dodimont 

Recharge basin sediment samples were obtained at foru locations in 
Site 2 on two dates (August and December 1991). Analytical results 
for these samples are summarized in Tables 4-10 and 4-11. One 
volatile organic compound, PCE, was detected at trace to very low 
levels in sediment (up to 4 ug/kg). Concentrations of the three 
major VOCs in sediment can be seen in Figure 4-12. PANS (less than 
15,000 ug/kg, total) and phthalates (less than 1000 ug/kg, total) 
were also detected in sediment at concentrations similar to those 
reported elsewhere at the activity. A tentatively identified PCB, 
trichlorobiphenyl, was reported in sediment up to approximately 170 
uglkg. 

Concentrations of metals in sediment were generally lower than 
concentrations reported in soil. Notable inorganic sediment 
contaminants included chromium (up to 18 mg/kg), copper (ranging 
from 51-S to 89.9 mg/kg), and silver (up to 0.3 mg/kg). 

4.5 Groundwater 

Regional groundwater contamination by TCE, PCE, l,l,l-TCA, 1,2- 
Dichloroethane (l,2-DCA), and l,l-Dichloroethene (l,l-DCE) has been 
reported in the past (Geraghty & Miller, 1990). Therefore, on-site 
monitoring and production wells were sampled and analyzed. The 
results of organic analyses are shown in Table 4-12. 

The monitoring wells were sampled at shallow and intermediate 
depths. The monitoring well and production well sample locat'-ns 
are displayed on Figure 2-7. 

4.5.1 Monitoring Well8 

The results of the organic analyses of monitoring wells are shown 
in Table 4-12. Groundwater contamination by the VOCs TCE, PCE, .and 
1,1,1-TCA is illustrated in Figures 4-13, 4-14, and 4-15 from 
shallowly-screened wells and in Figures 4-16, 4-17, and 4-18 from 
wells screened at intermediate depths. The distribution of organic 
contaminants detected above MCLS is displayed on Figures 4-19 and 
4-20. 

It can be seen that chlorinated ethenes and ethanes were detected 
in most wells. 
to 58,000 ug/l, 

Most notable were concentrations of TCE ranging UP 
concentrations of PCE ranging up to 3,600 ug/l, 

concentrations of 1,2-Dichloroethene (1,2-DCE) ranqinlg up to 3,600 
uq/l, concentrations of l,l-Dichloroethane (l,l-DCA) :ranging UP to 
250 ug/l, concentrations of l,l,l-TCA ranging up to 10,000 uq/l, 
and concentrations of 1, 1-DCA ranging up to 880 uq,'l. Most of 
these maximum concentrations were reported in HN29S, which is 
located in the southwestern part of Site 1. concentrations of 
chlorinated ethenes and ethanes of several hundred uq/l were 
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2/2 130 

2/2 111.5 

212 95 

2/2 69.75 

2/2 91 

112 102 

l/2 250 

212 310 
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212 a 

l/2 3 

212 430 

2/2 860 

212 610 

2/2 370 
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2/2 260 

212 290 
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reported for HN28S, which is located in the southeastern portion of 
site 1. 

This is south of the former drum marshaling areas, where 
significant voc soil contamination was reported (see Section 4.3). 
The maximum TCE concentration was detected in HN241, which was 
located at the southwestern corner of Plant No. 3. HN25S also 
exhibited significant VOC contamination, although conce- rations 
were less than those reported for HN29 and HN24. The lowest levels 
of organic contamination were observed for HN3OS (southeastern 
corner of Site 2). 

For comparative purposes, vocs detected in Grumman Wells north of 
Site 1 (sampled in October 1991) are displayed here: 

Chemical GM6S GM61 GM7S GM71 GM7D GM:8S GM81 

1,1,1-TCA 
TCE 
PCE 

ND ND 4J 2J 2J ND 25 
ND 3J 6 11 8 ND 6 
ND ND ND 35 ND ND ND 

It can be noted that concentrations of VOCs in HN251 and HN25S (in 
the southernmost part of Site 3) are greater than those of the 
Grumman wells, and VOC concentrations in HN28 and HI?29 (in the 
southern part of Site 1) are even greater. 

Generally, vocs are greater in shallow wells than in the 
intermediate wells, with the notable exception being TCE in G241. 
Some vocs were detected infrequently, including carbon 
tetrachloride, ethylbenzene, and xylenes. 
xylenes, 

The ethylbenzene and 

in HN29S. 
along with substituted phenols and PAHs, were all detected 

It is unusual to find PAHs in groundwater; usually, they 
are assumed to be contained in the sediment (or oil) fractions of 
a monitoring well sample. 
USGS well). 

Only one other well yielded PAHs (the 
All PAHs were detected at trace conce:ntrations iz 'Ihe 

southern part of Site I. 

Phthalates were detected in almost every well sample; however, the 
one most frequently detected, bis (2-ethylhexyl) p:hthalate (DEEP), 
is a common laboratory contaminant. 
occurred in the following wells: 

The highest DEHP levels 
HN281 (210 ug/l) (saluth, site 1); 

HN24S (140 ug/l) (southwest of Plant No. 3); and l-IN301 (140 ug/l) 
(southeast, Site 2). 

TICS were detcted in almost every well. 
substitute.2 behzenes, 

TICS included PAHs, 
alkanes, substituted phenols, chlorinated 

ethenes, and carboxylic acids. 

Both filtered and unfiltered groundwater samples were obtained from 
on-site wells. The unfiltered inorganic results are presented in 
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Table 4-13. These are the data which will be used in the 
quantitative risk assessment, in accordance wi,th EPA policy. 
However, many monitoring wells contain significant amounts of 
sediment, rhich may result in overestimation of risks from metals 
in groundwater. Therefore, filtered results are also presented 
(see Table 4-14) and will be referred to as needed. The 
distribution of inorganics above MCLs or health-bas#ed levels in 
unfiltered monitoring wells is shown in Figures 4-21 and 4-22. 

It can be seen from a comparison of Tables 4-13 and 4-14 that there 
are significantly lower concentrations of most metals in the 
filtered samples. Some inorganics, such as beryllium, cobalt, 
mercury, and nickel, were detected in the unfiltered samples but 
were not detected in the filtered samples. 

Results for total chromium and hexavalent chromium are presented in 
Table 4-13. Because the proportions of trivalent and hexavalent 
chromium in the total chromium cannot be accurately determined, 
both the total and hexavalent results are given. For purposes of 
risk assessment, chromium will be assumed to be hexavalent where 
hexavalent chromium was not analyzed. Total chromium will be 
treated as trivalent and hexavalent chromium will be treated as 
hexavalent in the risk assessment for groundwater. Although this 
will result in some overestimation of risk, the toxicity of 
trivalent chromium is low enough, especially relative to hexavalent 
chromium, that its impact on the quantitative assessment will be 
negligible. 

Notable results in unfiltered monitoring wells inlclude arsenic in 
HN25S (99.1 ug/l); beryllium in HN27S (2.9 ug/l) and HN29S (2.8 
w/l) ; Cadmium in HN27S (392 ug/l); chromium in KN27S (169 ug/l), 
USGS (85.7 ug/l), and HN281 (59.2 ug/l); iron in USGS (125000 
'Ja/l) I HN29s (93000 ug/l), HN25S (155000 ug/l), and HN27S (106000 
w/l); lead in USGS (124 ug/l) ; vanadium in HN25S (359 ug/l) and 
iHN29s (419 ug/l); thallium in HN241 (3.1 ug/l). Noltable results in 
filtered samples include cadmium in HN27S (91 ug/l); chromium in 
HN281 (56.7 ug/l); thallium in HN29S (1.7 ug/l) and IiN24S (17.1 
w/l) l There is no clear pattern or definable plume of inorganic 
contamination, although inorganic concentrations were highest in 
HN25S, HN27S, and HN29s. 

4.5.2 Produotfon Wells 

Four production wells were sampled (see Figure 2-7). These wells, 
which are screened at a much greater depth than the monitoring 
-dells, were reported to be used for industrial purposes such as 
cooling. The base is reported to be supplied f:rom public water 
supply wells. Therefore, these results will not be included in the 
quantitative risk assessment for wells screened at shallow and 
intermediate depths. Production well results are presented in 
Table 4-15. The distribution of concentrations of OrganiCS 
detected in production wells is shown on Figure 4,-2X. 
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ELDIETT 
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fml 

I 

Aluinua 
Arsenic 
Oarilrm 
Reryllill3 
Ctilra 
Calcim 
Chrcailrm 

Hexevalent chromiun 
cotdt 
copper 
Iron 
Lead 
Ragnesila 
Umganese 
Mercury 

Nickel 
Potasfiun 
Seleniu 
sodim 
Ihalliuo 
Uanadiu 
zinc 
Cyanide 

200 
10 

200 

: 
50Do 

10 

3: 
100 
3 

5000 
15 

0.2 

CO 
5000 

5 
5000 

10 
50 
20 
10 

ambcEwTlulIm 

15/15 51.1-33800 
12/15 ND-99.1 
IS/l5 9.7-211 
2/15 M-2.9 
S/15 ND-392 
15/15 38602-27400 
12/15 W-169 
3/15 ND-61 

5/15 M-12.8 
H/15 bit-823 
15/15 114-155000 
12115 ND-124 
15f 15 zn-t950 
15f 15 7.65-1440 
2f15 ND-o.2 

6/15 ND-62.9 
IS/ 15 1395-35100 
l/15 ND-2.3 
IS/15 12100-222000 
l/15 Ml-3.1 

llf15 w-419 
IS/ 15 1.1-217 
4f15 ND-2690 

13275 
26.7 
106.8 

Iii.: 
10597 
59.7 
21.1 
7.4 
194 

67314 
36.9 
2352 
402 
0.13 
20.2 
12001 

xi 

:;; 

* upper 95% confidence limit on arithmetic average, or maximm positive concentration if UCL exceeds naxiuun. 
ND = not detecttd. 
CRDL a Contract Required Detection Limit. 



TABLE 4-14 

ocoJRREYcE ANI DIsTRIRuIIoy 
Of CuaNMTER IRDRGARICS - FILWlED (la/t; 

mwlP, RETNPAlx, NY 

El.i+bll CmlL HAREI PCSITIVE cmffNTRAlIoy REPRESENTATIVE 
fJETECIlOMS/UIPLES unbcERlRATIcw 
ARMYZED 

Atuninun 
Arsenic 
Bariun 
Ca&im 

Celciun 
Chromium 
Copper 
Iron 
lead 
Hrrgneriun 

Wenganese 
Potassiu 
Selenium 
Sodlul 
lhallim 
VtlMdiU 
zinc 
* 

200 s/15 no-293 113.5 
10 ?/lS ND-43.2 12.0 
200 9/15 M-89.1 27.6 
5 3/15 ND-91 19.7 

5000 15/15 2730-31100 11988 
10 K/15 ND-56.7 10.2 
25 7/15 ND-7.55 3.6 
100 10/15 ND-568 164.4 
3 l/15 ND-6 1.65 
5000 w/15 ND-8330 2919 

15 13/15 w-5%! 133.9 
5000 15/15 1100-35300 11775 .- 
5 l/15 ND-3.1 
5000 15/15 12100-230000 7E7 
10 4/15 NO-17.1 4.1 
50 3/15 ND-34.3 9.8 
20 1505 7.7-168 05.5 

l Upper 95% confidence limit M arithmetic everage, or meximun positive detection if UC1 exceeds maximm. 
ND = Not detected 
CRDL = Contract Required Detection Limit. 



TAR&R 4-1s 

- II) Olmmrrfa 
aP -la el.L ESATR (Yl) 

WI-, m, RY 

m I COIlTIn -TIa 
-1W 

am 

ORGANICS 

lr~chtorwtrmo 5 L/b 6-110 
l,l,l-lrichtorotnrrr 94 m-20 
lotruiltOCootnan. 4/L 2-10 
l,l-Dldlorootn~ 5 3/4 no-7 
slrc2-rthvtkuvt,mtnltrtr 10 5/b 
TICS 

NO-184 
3/L 

IMRGAJIICS - UwFllTERED 

AMUBlC l/4 

L 

Ewlu s/c 
CJLCiu 5ooo b/L 
C0W.r 

Z-930-4520 
2s 1/L 

trm 100 3/b 
LOti 3 2/c 
Namwiu SW0 b/4 PM-1410 
n-a 15 l/L 
POt888lLm 3/L 
Sdiu C/L 
Zinc 

104w-26700 
20 L/C 

IyQGANlCS - FILTERED 

Barium tw 3/c 
CllClra sow C/L 
Ccw8r 

tMO-43ao 
25 L/L 

trot7 
1.6-21.6 

100 3/c 
had 3 2/C 
N~ltm SOW i/L 
hmuwse L/i 
POImalU 

1.3-10.2 
C/L 

Scdiu 
650-993 

Line 
sow 444 10500-26200 

20 L/i 13.7-U.2 

Tit = Tmt~tlv~ty Ldmltifld c-. 

MO = Not O.KKud. 

l In l s-to Doprtrtim of thla 111a. th. vtatl~ concmtratlon OUJ~II the nuiu poaitivr carmtratian. 
CROL * Contract Roqnmd amatatlm Liajt. 



Some organic compounds found in soil and in monitoring wel:Ls are 
also found in production wells (TCE, i,l,l-TCA, PCE, and 1,1-DCE, 
as well as DEHP). concentrations of organics in production wells 
are lower than those in monitoring wells, although they exceeded 
concentrations in the Grumman wells. Inorganics were detected at 
generally lower levels than those found in monitoring wells, which 
is not unusual when comparing constantly-pumped wells to seldom- 
pumped monitoring wells. There is also little difference between 
the filtered and unfiltered production well results. 

4.6 Summary 

voc contamination, especially 
chlorinated ethenes, is evident 
highest concentrations were found 
drum marshaling areas. One well, 

by chlorinated ethanes 
in soil and groundwater. 

at in Site 1, especially near 
HN241, located southwest of 

and 
The 
the 
the 

three sites, also exhibited a significant concentration of TCE. 
'7OCs were detected in groundwater at greater concentrations south 
3f Sit& 3 than north, and concentrations still greater were 
detecred south of Site 1. With the exception of G24I, voc 
contamination was greater in shallow than in inter-mediate wells. 
SrOC contamination was also greater in subsurface than in surface 
soil. PCBs were detected at various locations in soil from all 
three sites. Recharge basin surface water and sediment exhib.ited 
trace to low levels of VOCs. 

blotable levels of certain inorganics, including lead, arsenic, and 
cyanide, were detected in on-site media. Surface soil at Site 3 
and subsurface soil at Site 2 exhibited the highest levels of 
inorganics. There is no clear pattern in the concentrations of 
inorganics in groundwater; notable levels of metals including 
arsenic, vanadium, chromium, lead and cyanide were reported in some 
;Jells. 
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STATE-STATION 
X'MBER 

STN 

.!O-31350 
'!o-3o76 
?O-3184 
30-3259 
'30-3284 
'30-3294 
'30-3:319 
'IO-3:346 
:o-3:36o 
'30-3365 
30-3722 
30-3773 
'30-3851 
:o-3aa9 
10-3!361 

:3o-4647 
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30-4791 
30-4796 
:30-4aoa 
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'30-5796 
30-5801 
:30-5803 

:30-5811 
130-5821 
'30-6085 
'30-6164 
'30-6 196 
30-6313 
'30-6441 
'30-6510 
;;I$$; 
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INDIAN LAKE 2 ZW 
ITHACA CORNELL UNIV 
LAKE DELAWARE 
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LOCKPORT 2 NE 
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LYONS FALLS 
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!v4AYS POINT LOCK 25 
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't4OUNT !dORRIS L '8 

NEWARK 
NEW LONDON LOCK 22 
NEW YORK AVE V BRKLYN 
NEW YORK CNTRL PK WSO 
NEW YORK JFK INTL AP 
NEW YORK LA GUARDIA WSO 
.vY WESTERLEIGH STAT IS 
NORWICH 1 .UE 

Y E% 
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N 4205 
OSWEGO EAST 
PATCHOGUE 2 N 
PENN YAN 2 SW 
PERU 2 WSW 
PORT JERVIS 

/ N 4328 
; 22 
N 4434 
?J 4123 

LEGEND 
11 = TEMPERATURE ONLY 
12 = PRECIPITATION ONLY 
13 = TEMP. d: PRECI P. 
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REFERENCE NO. 6 



BETHPAGE HRS 

The Bethpage Water Oistnct supplies 33,000 restdents with drinking water obtained from nine wells 
located within a four-mile radius from the sate. The 1991 apportioned population is 16,929 residents 

supplied from four wells located within l/2 to one mile, and 16,071 restdents supplied by five wells 
located wrthin one to two mrles. 

The Levittown Water District supplies 50,000 residents with drinking water obtained from nine wells 
located within a four-mlie radius of the site. The 1990 apportioned population IS 42,600 residents 
supplied from seven weils located within two to three miles and 7,400 residents supplied by two wells 
located within three to four miles. 

The East Meadow Water District supplies a total of 50,000 residents from 10 wells. Two of these wells 
are located within a three- to four-mile radius of the site; the 1990 apportioned servrce population is 
7,862. 

-he Bowling Green Water District suppiles 12,000 residents from two weils located wlthln a three- to 
four-mile radius of the site. 

The PlainvIew Water Distnct supplies 35,000 residents with drinking water obtained from 10 wells 
located within a four-mile radius of the site. The t990 apportioned population IS 10,989 restdents 
supplied by four wells located wlthln one to two miles and 24,011 supplieai by five wells located 

wrthin two to three miles. 

Farmingdale Village supplies 6,446 residents with drinking water obtained from three wells located 
within a four-mile radius of the site. The 1990 apportioned population is 5,355 residents supplied by 
two wells located within a two- to three-mile radius, and 3,091 residents supplied by one well located 
within three to four miles. 

The South Farmingdale Water Distract supplies 44,700 residents with drinking water obtained from 11 
wells. Nine of these wells are located wlthin a four-mile radius of the site; the 1990 apportioned 

service population IS 25,747 residents supplied by SIX wells located within a two- to three-mile radius 
and 17,478 residents supplied by three wells wlthin a three- to four-mile radius 

The Hicksville Water District supplies 47,810 residents with drinking wat.er obtained from 12 Wek 

located within a four-mrle radius of the srte. The 1990 apportloned population IS 20,114 residents 
supplied by four wells located wlthin a two- to three-mile radius and 27,700 residents supplied by 

eight wells located within a three- to four-mile radius. 

The New York Water Service - Mernck Division serves 170,346 residents with drinking water obtained 
from 1’7 wells. Two of these wells are located within a three- to four-mile radius of the Site; the 1990 

apportioned populatron IS 35,301. 

The Jericho Water Distnct supplies 58,000 residents wrth drinking water obtained from 20 wells. Four 

of these wells are located wlthin a three- to four-mile radius of the site; thle 1990 appontoned service 
population IS 16,794. 



The Westbury Water District supplies 20,050 residents with dnnking water obt.alned from 10 wells. 
One of these wells is located wltnln a three- to four-mile raoius of the We; the 1990 aoportioned 
Service population is 38. 

The South HuntIngton Water District supplies 55,000 residents with drinking ‘water obtained from 
four we/Is. Three of these wells are located wlthin a three- to four-mtle radius Of the site. The 1990 
apportioned service population IS I I ,935. 

The East FarmIngdale Water Dlstrlct supplles 5,700 residents with drinking water obtained from four 
wells. Two of these wells are locateo within a three- to four-mile raoius of the site. The 1991 

apportIoned service populatron IS I ,345. 

‘Jo private home wells are known to exist wlthin a four-mile radius. 



Water Company 

Bethpage Water Department 

Levittown Water Department 

PlaInvIew Water Department 

Hicksville Water Department 

East Meadow Water Department 

Bowling Green Water Department 

South Farmingdale Water Department 

Farmingdale Village 

New York Water Merrick 

Westbury Water Department 

Jericho Water Department 

South Huntingdon Water Department 
~~- 

East Farmrngdale Water Department 

Home Wells 

TOTALS 

BETHPAGE FOUR-MILE-RADIUS 
APPORTIONED WATER SUPPLY SUMMARY 

Population 

0 to l/4 mile 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

l/4 to l/2 mile 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

16,929 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16,929 

1 to 2 miles I 2 to 3 miles I 3 to 4 miles 

16,071 I 0 I 0 

0 I 0 I 7,862 

0 I 0 I 12,000 

0 I 25,747 I 17,478 

0 5,355 3,091 

0 0 35,301 

0 I 0 I 38 

0 I 0 I 16,794 

0 
I 

0 I 1,345 



BETHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTIONMENT 

Water Company: Bethpage Water Department Ewxdation: 33,000 

6078 l/2 to 1 275 39 0.003 -_- 

8767 l/2 to 1 640 292,760 22.0 7,260 

8768 l/2 to 1 678 374,573 28.2 9,306 

9591 l/2 to 1 607 14,881 1.1 363 

1,329,122 X 1,000gallons(1991) 

I/2- to I-,mile population: 16,929 

‘I., to 2-mile population: 16,071 

Superrntendent: Ronald Krumholz 

%ivy@ethoage four-Mile Radius 



BETHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTIONMENT 

Water Comany: LevIttown Water Oeparrment 50,000 Pooulatlon: 

Distance (miles) Depth (feet) 

4450 I 2 to 3 I 466 I 357,323.900 I 21:7 

8321 2 to 3 674 70,934,400 

7076 2 to 3 674 307,406,500 

3618 2 to 3 418 56,980,500 

a279 2 to 3 547 184,848,OOO 

1,644,024,100 gallons (1990) 
-- 

2-to 3-rnlle population: 42,600 

3-, to 4-mire population: 7,400 

SuDerlntendent: Harold Morgan 

UavyBethoaqe Four-Mile Radws 



BETHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTIONMENT 

Water Companv: Plainview Water Department Population: 35,000 

‘I- to 2-mile population: 10,989 

2-to 3-mile population: 24,0 11 

Superintendent: Kenneth Claus 

VavylEethnaqe Four-Mile Radius 



I 
1 
I 
I 

m 
1 
I 
1 
I 
I 

BETHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTIONMENT 

Water Company: Hicksvllle Water Depanment &puiation: 47,810 

Distance (miles) 1 Percent Volum~I 

8525 1 to2 503 --- - __ --w 

6192 1 to2 626 --_ -__ --s 

6193 1 to2 467 -_- - _- --- 

9180 1to 2 630 --- -__ -me 

8778 1 to 2 590 277,482 11.9 5,680 

a779 1 to2 585 75,026 3.2 1,534 
r 4 

I '0208 I I 649 I 525,134 I 22.5 I ’ 0,739 I 

--- 

--- 

t 

I I I I 

a249 I 2to 3 I 390 I 114 --- -_s 

9488 

9463 

3878 

3953 

2to 3 575 560,369 24.0 

2to 3 638 268,746 11.5 

2to 3 428 46,536 2.0 

2to 3 419 5,017 0.2 

2,337,901 X 1,000 gallons (1990) 

1- to 2-mile population: 20,114 

2-to 3 mrle population: 27,700 

Superintendent: Richard Woodwell 

NavyMethoaqe Four-Mile Radius 



BETHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTlONMENT 

Water Companv: East Meadow Water Department Pogulation: 50,000 

3457 

7797 

3456 

5318 

5319 

5320 

greater than 4 320 800 

greater than 4 545 599,783,400 

greater than 4 555 25,694,300 

greater than 4 663 1 55,011,200 

greater than 4 438 e-m 

greater than 4 643 467,554,600 

2,297,777,900 gaiions (199011 

3- to 4-mtle population: 

Superintendent: Harold Morgan 

7,862 

‘JavyiBethoaqe Four-Mile Radlur 



BRHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTIONMENT 

Water Comoanv: Bowling Green Water Department Peculation: 12,000 

8956 

a957 

3to4 

3 to 4 

530 

584 

161.729,500 90 

17,993,700 10 

179,723,200 gallons (1990) 

3- to 4-mlie population: 12,oob 

Suoerintendent: Harold Morgan 

VavyAethoaqe four-Mile Radius 



BETHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTIONMENT 

Water ComPanv: South FarmIngdale Water Department Population: 44,700 

2- to 3-mtle population: 25,747 

2-to 4-mlie population: 17,478 

Superintendent: Al Liccl 

Uavy/Bethoage Four-Mile Radius 



BETHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTIONMENT 

Water Company: Farmingdale Village Population: - 8,446 

6644 

7852 

11004 

Distance (miles) Depth (feet) Total Volume Percent Volume Population 

2 to 3 227 63,154 16.3 1,377 

3to4 457 141,895 36.6 3091 

2 to 3 480 183,154 47.1 3,978 

388,203 X 1,000 gallons ( 1990) 

2- to .3-mile population: 5,355 

3- to 4-mile population: 3,091 

Superintendent: Jack Scherer 

af9 
Uavy/Bethoage Four-Mile Radius 



BETHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTIONMENT 

Water Company: New York Water Service - Merrick FJopulatlon: 170,346 

3- to 4-mile population: 35,30 1 

Supenntendent: Carl Edstrom 

Yavy/Bethoaqe Four-Mile Radius 



BElHPAGE FOUR-MILE-RADIUS 

PUBUC WATER SUPPLY APPORTIONMENT 

Water Company: Westbury Water Depanment ~xwlation: 20,050 

7785 greater than 4 400 

5654 greater than 4 538 

2602 greater than 4 800 

a497 greater than 4 539 

a007 greater than 4 564 

10451 greater than 4 512 

1,023,535 X 1,000 gallons (1990) 

j-to 4-mile population: 38 

Supenntendent: ltall Vacchio 

Vavy,Betheaqe Four-Mile Radius 



BETHPAGE FOUR-MILE-RADIUS 

PUBLIC WATER SUPPLY APPORTlONMENT 

Water Company: Jericho Water Department Pcpulation: 58,000 - 

3-to 4-mile population: 

Supertntendent: 

16,794 

Joseph Passarteilo 

;tiavy@ethpage Four-Mile Radius 



BETHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTIONMENT 

Water Company: South Huntmgton Water Department 55,000 Pawlation: 

Well Number Distance (miles) Depth (feet) Total Volume Percent Volume Population 

12079 3to4 445 17,507,000 0..7 385 

26248 3to4 552 256,559,OOO t0 5,500 

30007 3to4 595 2ai ,503,ooo 11 6,050 

2,556,259,300 gallons (1990) 

3-to 4-mile population: 11,935 

Supenntendent: Kevin Carroll 

~IavyEiethoage Four-Mile Radius 



BETHPAGE FOUR-MILE-RADIUS 
PUBLIC WATER SUPPLY APPORTlONMENT 

‘SJater Company: East FarmIngdale Water Department &wulation: 55,000 

761,463 X 1,000 gallons (1991) 

3- to 4-mile population: 

Superintendent: 

1,345 

George Veilson 

Vavy&ethoage Four-Mile Radws 



NASSAU COUNTY DEPARTMENT OF HEALTH 

COMMUNITY PUBLIC WATER SYSTEMS 

City 

Long Island Sound 

49 

/b7 

of New York 
51 

I. 
2. 
3. 
4. 
6. 
6. 
1. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
10. 
17. 
18. 
19. 
20. 

2 

2 
25. 
28. 

‘24 

Al-on Water Oirmn 
Bwvlll~ Vllll~ 
B*mw Wetw Oirmn 
Bowlme Gmm warn Ohtnct 
Orla P*a Wmof Oitmn 
W-*utkamsfGt~tNdtN~~t 
Ea (Ihaeml wmr oismn 
Em wllllnm VilW 
Flnmnqaw VIII~~ 
Frmkltn Souam Water Oinnn 
Fm Vllh~ 
Car&n Clw Villrol 
Guam citv Puk Wltw Oitmn 
Guem atv sown WIP? olrmcl 
cilmrood wrm Olstltn 
Hmmteod Vil*pr 
Hkbnlk Warn Oiama 
Jamm Wmr Suodv Gamwnv 
denho Warn Oittnn 
IAn~ WImf Oirma 
tibfoint Lookout Haor Oiatnct 
LOan vuev WIW OurtIn 
Law B8ti Citv 

Athntic Oarn 

27. 

z 
a: 
31. 

ii 

k 

5 

it 
ro: 

t:: 
43. 
44 
45. 
46. 
47. 
4s. 
49. 
50. 
51. 

Mined0 Villw 

Old W&WV Villas 
owmr en wmr Olsmn 
PlMvww Wmtw Oirmct 
Plrrbom vrlrr 
Pan Wmltmgtm Water Oittmt 
Roeknlla canue Vlllmm 
Roorrrtt Fkld wmu oisum 
Rw Wmmt Oittrut 
&II& POiM VilbIP 
su am wmr Cant 

Sam, Fmmqoare Watw Olttnct 
Uniondsb Wmm Oircncl 
wamuv wm ottmn 
wnt bNmam8e- Gblem wm oismcl 
WIllitmn Pork Viltrpr 
SW,” cow w,t.r sUOolv ICOW N=*l 
Mill Nack hatat W~mr sUDD(v 
D8fomt Oriw Assoaa~on 

6 lank Areas - Parks. Laka or Served by Private Wells 

11 



NASSAU COUNN DEPARTMENT OF HEALTH 

COMMUNITY PUBLIC WATER SYSTEMS 

TREATMENT PROVIDED BY WELL 

TREATMENT CODES 

0 - None 
: - Chlorrnatron (Routtne) 

‘2 - Chlonnatron (Emergency) 

3 - Corrosron Control 

a - Caustrc Soda 

b - Lime 

c - Zinc orthophosphate (inhibitor) 

4 - Seaue6tratron 

a - Sodium Hexametaohosphate 

b - Linear Chalnea Polypnosohate (“Aoua-Mag”) 

c - Sodium Silicate 

d - Zinc metaphosohate 
5 - Fiuoriaatlon 

6 - VOC Removal 

a - Air Stripprng 

b - Granular Actwated Carbon (GAC) 
7 - NO3 Removal 

a - Ion Exchange 
8 - Iron Removal 

a - Filtration 

b - Aeration 

c - Sedimentation 

d - Coagulation 

9 - Algae Control 

a - Copper Sulfate 

10 - Taste and Odor Control 

a - Chiorrnatron 

b - Aeration 

11 - Other 

a - Polymer6 

b - Magnasite 

c - Alum 

12 - Treated Water Purchased 
a - Williston Park (v) 

b - West Hempstead W.D. 

c - Rostyn W.D. 
d - Farmrngdaie (V) 

e - Locust Valley W.D. 



NASSAU COUNTY DEPAATMENT OF HEALTH 

COMMUNTPI’ PUBLIC WATER SYSTEMS 

TREATMENT PROVIDED BY WELL 

LOCAL NYSDEC 
DISTRICT WELL NO. WELL NO. TREATMENT 

ALBERTSON W.D. 

BAWILLE (V) 

BnHPAGE W.D. 

I 5 8558 2,3a 

l-l 7620 2.3a 

! l-2 7643 2.31 

13 8776 2.3a 6 
I 2-l 10144 2,3a 

I 5-1 8004 2.31 

6-l 3876 2.3a.6a 
I ~~~ 

6-2 8941 2.3a.6ir 

7A 8767 2,3a 

8A 8768 2.3a 
I 9 6078 2.3a 

10 6915 2.3a 

11 6916 2.31 

BOVVLINQ QREEN W.D. 

CARLE PUCE W.D. 

I 4 6316 2.3a.s 

DEFOREST DRIVE W.S. 

EAST MEADOW W.D. 

5 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

a457 

6953 

3456 

3467 

4447 

6318 

5319 

5321 

2.3a5 
1 

G- 

1,3b 

1.3b 

1,3b 

1,3b 

1,3b 

1,3b 

1,3b 

1,3b 

EAST WlLLlSTON cv) 
FARMINQDALE (-V) 



NASSAU COUNTV DEPARTMENT OF HEALTH 

COMMUNlTY PUBLIC WATER SYSTEMS 

TREATMENT PROVIDED BY WELL 

WATER LOCAL NYSDEC 
DISTRICT WELL NO. WELL NO. TREATMENT 

FRANKLIN SQUARE W.D. 1 3603 2.3a 

2 3604 2.3a 

3 3605 2.3a&a 
I 4 7117 2,3&6b 

FREEPORT (V) 
5 8818 2.3a6b 

IA 7796 2.3aM 
2 132 2.3a.4a 

/ 3 133 2.3a4a 

4 134 2.3a.4a 
r 

6 68 2.3a4a 

6 69 2.3ua I 
7 5695 2.3&z-- 

8 5696 2.3a.4a 

9 8667 2.3a4a 

- QARDEN CITY 01) 7 96 2,3a P 

GARDEN CrrY PARK W.D. 

8 

9 

10 

11 
12 

13 

14 

16 

16 

1 

2 
3 

1697 2.3a 

- 3881 2.3a 

2,3a6a 

3936 2,3a& 
6163 2&t 

7068 2,3a& 

8339 2,3a6a 

10033 2,3a 

- 10034 2.3a 

650 2,3a- 

661 2.3a 
2665 2.3a- 

I 4 3672 2,3a 

6 3673 2,3a 

6 5603 2,3aG-- 
7 6905 2.3a 

- 8 7612 2,3a 

9 8409 23ar 
10 9766 2,3a 

GARDEN CITY SOUTH W.D. 
11 10612 2.3a 

0,12b- 

16 



NASSAU COUNTY DEPARTMENT OF HEALTH 

COMMUNITY PUBLIC WATER SYSTEMS 

TREATMENT PROVIDED BY WELL 

WATER LOCAL NYSDEC 
DISTRICT 

-QLEN COVE Cl-m 
WELL NO. WELL NO. 

1 Morgan 835 
TREATMENT 

2,3a 

Roxbury 6762 2.3a 

1S 3892 2.3a t 
I 2s 5261 2.3a 

- 21 8326 2,3a 

- 30 9210 2,3a 
I 31 9211 wa 
1 

Kelly 2,3aBa--- 
GILENWOOD W.D. 2.12c - 
GREAT NECK NORTH. W.A. ot 1 30 Ma&---- 

2 22 1,3a 

4 31 1.3a.4am 

\ 5 687 1,3a4a--- 

- 6 1298 1.3a \ 
- 

I 7 2214 1,3a - 8 1.3a.4a 
I 

9 4388 
I 1,3a4a6a 

10 6864 13a4a 
- / 11 8342 1.3a 

1 - 21A 700 1,3&&i 
HEMPSTEAD (v) / 

L 1R 4426 1,3a4a8a 

2 79 1,3aAa.%a.8b 

3 80 1,3aAa.8b 
4 81 

I 

1,3a&.8b 

5 82 1,3a&.8b 

HlCKSVlLLE W.D. 

1 - 3-2 8526 2&l&a 
- 4-2 8526 2,3aJa P 

5-2 7561 2.3a&6b- 

- 9212 2.%4a 
- I 6-l 3953 2,324a 
- 6-2 3878 2.3a.4a 
- 7-l 6190 2,3&4a 

- 7-2 6191 2.3&a 

- 8-1 6192 2,3a&&i 

17 

23 



NASSAU COUNTY DEPARTMENT OF HEALTH 

C0MMUNll-Y PUBLIC WATER SYSTEMS 
TREATMENT PROVIDED BY WELL 

WATER 
DISTRICT 

HlCKSVlLLE W.D. cont'd 

LOCAL NYSDEC 
WELL NO. WELL NO. TREATMENT 

8-2 6193 2.3a4a 

8-3 9180 2.3a4aZ 

9-1 8778 2,3&48 

9-2 8779 2,3a&a 
9-3 10208 2.3a4a 

1 o-1 2.3ww 

~A~WAW.S.CO. 
11-l 10555 23a.443 

9 14 1,3a3c.s 

ISA 9151 1.3a3c.s 

158 11037 1.3aJc.s 

1SC 10206 1,3aac.s 
15D 693 '.3a3c.5 

!5E 10207 1.3a3c.5 
16A 1958 1.3a3c.5 

20 17 1.3a3c.5.6:~ 

2SA 7482 

28 2414 
28A 11647 

288 10211 
30 3720 

1.3a.4d.5 

1,3a3c,s 
1,3a&d.s 

1.3aAd.s 
1.3aAd.S 

34 4512 1.3aAd.s 

3s 4.077 1.3a3c,S.Q1 

3SA 4298 1,3a3c.5.&1 

40 1.3a3c,S.6~1 

4OA 7446 1,3a3c,5.&1 

44 5165 1.3a.3c.s 

44A 5156 1,3aJc,6 

6744 1,*30.5 
i 44~ 6746 1,3a30,6 
I 67 7649 1,3a3c,6*bL 

57A 7850 1,3&3c,5.8ai 

JERICHO W.D. 3 198 23 
- 4 199 2.3a 

I 
5 570 2,3a 

- 6 3474 2.3a 
- 7 3475 2.3a 

- 9 4246 2.3a 

11 5201 2.3a 
I - 12 6092 2.3a 
1 - 13 6093 2.3a 

14 6851 2.3a 
16 7030 2.3a 

18 



NASSAU COUNTY DEPARTMEW OF HEALTH 
COMMUNITY PUBLIC WATER SYSTEMS 

TREATMENT PROVlDED BY WELL 

WATER LOCAL NYSDEC 
DISTRICT WELL NO. WELL NO. TRE:ATM ENT 

JERICHO W.D. cont’d 16 7446 2,3a-- 

17 7693 2.3a 

t 18 m 2% 

I 19 7n3 2&I-- i 
20 10149 2.3a 

22 T181 2,3a & 
23 8043 2.3a I. 
25 8365 2.3a 

27 8713 2.3a 

29 11107 2.3a- 
~ 30 1129s 2.31 

LEVIlTOWN W. D. 
I 2A 8321 1,3a 

3 2580 1.3a 
r 
I SA 7076 1,3b- 

%A 3618 131 

7A 8279 1,3b- 

r 

8A 7623 1,3b- 

9 1,3b 

10 4461 1,3b- 

11 !5301 1,3b 

12 6302 1,3b 
13 6303 1,3b- 

14 5304 Ma- 
LIDO-POINT LOOKOUT W.D. i 1 46 1,3b,8aJIb 

LOCU!ST VALLEY W.D. 

LONQ BEACH CITY 

2 5227 1,3b,8aIlb 

3 8354 1,3a8aEib, 11 b 

4 118 2 

6 119 2- 

6 1661 2&k- 

7 6162 2.3a 

8 7666 2.3a 

9 2697 1,3b,8aAb,8c.8d.l lc 

10 3687 1.3b.8aOb.8c.8d.11 c 

11 5308 1.3b.8aAb.8c.8d.11 c 

- 

rr;;;:;;:;;;;; 
1 16 8233 .3b:Ba8b,8c,Bd. : 11 c 

16 8657 1,3b,8atLb,8c,8d,l lc 

19 



NASSAU COUNTY DEPARTMENT OF HEALTH 
COMMUNITY PUBUC WATER SYSTEMS 

TREATMENT PROVIDED BY WELL 

WATER LOCAL NYSDEC 

TREATMENT DISTRICT WELL NO. WELL NO. 
L.1. WATER CORPORATION 1 1-13 1601 1,3b.d:: 

1-76 3722 1,3b.4c , 
1-16 3632 1.3b.4: 

1-17 6893 1,3b.4o 

2-l 1602 1,3b,4c 

I 3-l 1603 1,3b& 

I 3-2 3620 1.3b.k ! 
4-l 1402 1.3b.k 

4-16 2613 1.3b.4.c 

617 8196 1,3b.4<: 

5(csJ 1346 1,3b,4cda8b,9a 

6-l 4406 1.3GL8b 

T-IA 9613 f.3b.4c.8a.Bb 

7-2 2578 1.3bAc.8a.8b 

73 5146 1.3b.4c.8aab 
I 

8-l 3937 1.3b.k 

I 8-2 1.3b.k 

I Q-l 8420 1,3b,4c 

9-2A 10286 1,3b,4c 

I 10-l 1.3b.4c 

I 12-1 4132 1,3bAc 

I 12-2 6163 1,3b,4c 

l&l 4411 1.3b.4c 

/ 15-l 5121 1,3b,4c 

I 15-2 8261 1,3b& 
I 16-l 5187 1,3b& 

17-J 1,3b,4c 

17-2 7521 1.3b.4c 

18-1 f,3b,4c 

! 18-2 8260 1,3b,4c 

19-l 6148 1,3b,4c 

18-2 7622 1 1,3b,4c 

/ 20-l 7648 1,3b,4c 

22-l 7831 1,3b& 

23-l 7865 1,3b,4c 

, 23-2 10103 1,3bz 

24-l 8195 1,3b,4c 

24-2 8979 1,3b,4c 

20 



NASSAU COUNTY DEPARTMENT OF HEALTH 

COMMUNrrV PUBLIC WATER SYSTEMS 

TREATMENT PROVlDED BY WELL 

WATER LOCAL NYSDEC 
DISTRICT WELL NO. wELL NO. TREATMENT 

MANHASSET-LAKEVILLE W.D. 

CUMBERLAND 

EAST SHORE ROAD 

EXPRESSWAY 

LAKMLLE ROAD 
MUNSEY PARK 

PARKWAY #l 

#2 
SHELTER ROCK ROAD #I 

w 

VALLN ROAD 

EDEN WELL 

CAMPBELL if1 

Y2 
SEARINGTOWN ROAD #l 

#2 

I 1 5099 2 

I S n47 1,3a 

D 9308 2% 

1 6 5710 2 

- I 7 1802 2 

I 8 3523 2 

12 3905 1- 

4T 4243 1 - 

21 1328 2.:3a 

I 25 10657 2.3a 

I 22 1618 2 

23 7651 2 

1T 7126 1 

I 3T 7892 1- - 

ST 2028 1 -- 
1 6T 6528 1 

SPRUCE POND I 26 10889 23a 
MASSAPEQUA W.D. / 1 4602 1,‘3a4b. 1 Oa i 

2R 9173 1,3a+4b, 1 Oa 

I 3 5703 1,334b. 1 Oa 

( 4 M42 1.3a4b.lOa 

5 1 ,diGii~.lOa 1 
6. 6866 l.%4b. 10a 

7 6867 l;iZi~,lOa 

MILL NECK ESTATES W.S. 
8 8214 lJa.4b.l Oa 

I 1 6042 1- 

, 2 8426 1 

MINEOLA 01) 1 97 2.c 

3 578 2.3a 

4 3185 2.3a 
, 
/ 6 4082 2.3a 

I 6 5596 2.3a 

21 23s’ 



NASSAU COUNTY DEPARTMENT OF HEALTH 

COMMUNllY PUBLIC WATER SYSTEMS 

TREATMENT PROVIDED BY WELL 

WATER LOCAL NYSDEC 
DISTRICT WELL NO. WELL NO. TREATMENT 

N.Y. WATER CORPORATION 

Ti 

7M 8%" I.--. ~_ 

8M 10863 1,3a4a. 1 Oa 

OLD MILL ROAD 10 8031 1,3aAa.10a 

J no 0.12d --- ORTHEAST FARMINGDALE k’..,. 

NO SHORE UNIV HOSPITAL @ Gr. 

OLD WESTBURY (V) 
-- 1 59w 

NEWBRIDGE ROAD 

SEAMANS NECK ROAD 

JERUSALEM AVE 

CHARLES ST 
JEFFERSON ST 

DE MO-IT AVE 

MASSAP EQUA 

I 1N 3895 1,3aAatOa 

3N 8976 1.3a.4a.lOa 

4N 

2s 

3s 

9878 

3893 

8480 

1,3a.4a. 1 Oa 

i ,3e4a. 1 Oa 

1.3a.4a.lOa 

As 
4J 

5J 
2c 

11J 

12) 

40 

9338 
9514 

10195 
9976 

7407 

8253 

5767 

1.3a.4a.lOa 
1,3a4a,lOa 

1,3a.4alOa 
1 ,3a.4a.10ma 

13a.4-a. 1 O#a 
1.3a.4a.lO~a 

1,3a4a. 1 Oa 

5D 

SD 

8837 

9910 

1 ,3a.4a. 1 Oa 

1 ,3a.4a. 1 Oa 
- .- 

6M 7414 1 ,3&4;3,1 ua 
7e '.3aAa. 1 oa 

1 

2A 

3 

4 

lL, 

7513 

107 

7569 

1,3a 
‘Lb - &.mmm 

- 2,3a 

- 2.3a 

2.3a 

-OYSTER BAY W.D. 
5 8658 2.3a 

PLT 1 585 1.31 - 

PLAINVIEW W.D. 

PLT 2 

6-1 

6-2 

l-l 

l-2 

2-1 

3-1 
3-2 

4-l 

4-2 

5-l 

5-2 

44.00 2.3a 

- 8183 2.3a 

-- 9520 2.3a 

- 4095 1.3b 

- 4096 1,3b 
- 7526 1,3b 

- 4097 1.3b 
- 6580 1,3b 

- 6076 1.3b 

6on 1.3b 
- 6956 1,3b 

- 7421 1.3b 

- ! 54 8054 1,3b 

54 8595 1,3b 

22 



NASSAU COUNTY DEPAKI-MENT OF HEALTH 

COMMlJNllY PUBLIC WATER SYSTEMS 

TFIEATMENT PROVIDED BY WELL 

LOCAL NYSDEC 
WELL NO. DISTRICT WELL NO. TRE:ATM ENT 

PLANDOME (‘I/) 1 28 2 - 

PIANTING FIELDS ARBORETUM W.S. 

PORT WASHINQTON W.D. 

3 

- 

3540 2 
2,12c 

NEULIST AVE 

HEWLE-I-I- 

SOUTHPORT 

BAR BEACH 

RICKS 

MORLEY PAFIK 

SANDY HOLLOW RD 

/ 
1 
I 1N 1715 l&i 
1 
I 2N 1716 1,3aAa 

3N 2030 I 1,3&4a 

I 4H 2052 lh.6b 

I 5s 4223 1.41 

I 68 5029 1 

I 7R 5876 1.4a 

I 8M 755 1 1.4a. 

/ 9M 7552 1,4&6b 

I 1SH 4860 1.4a6b 

2SH 6087 1,4a6b 

3SH 4059 1,4&--- 

STONYTOWN RD I 1037 9809 1,3wa 
ROCKVILLE CENTRE (V) 3 50 23b,8b 

4 9792 2.3b,8b 

6 72 2,3b,8b 
6 3745 2.3b.Bb 

7 5193 2.3b,8b 
8 5104 2.3b.8b 

9 5195 2.3b.8b 

ROOSEVELT FlELD W.D. 

11 

12 

13 

8216 

8217 

8218 

2.3b.8b 

2.3b.8b 

2.3b.8b 
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NASSAU COUNTY DEPARTMENT OF HEALTH 

COMMUNrrV PUBLIC WATER SYSEMS 

TREATMENT PROVIDED BY WELL 

WATER LOCAL NYSDEC 
DlSTRlCl WELL NO. WELL NO. TREATMENT 

ROSLYN W. 0. - l-8 1870 1 

2 2400 2,&I- 
- 3 4285 2 P 

4 4623 2.3a- 
5 5852 2.3a 

6 7104 2.3a 

7 7873 2,3a- r 
8 8010 2.3a- 

SANDS POINT M 1 36 2*3a 
2 37 2.3a- 

3 4389 2.3a- 
4 7157 2% 

5 8183 23a 
6 2.3a- 

SEA CLIFF W.C. aiH 6792 1.3&G- 
SC 7857 1,3a.4a 

L 1,a 
SOUTH FARMINQDALE W.D. 

13 5148 1,3b,4b 

I 14 7377 1,3b,4b 
I 2-l 5147 1,3b,4b,8a8b , 

2-2 6149 1,3b.4b.8a8b 
3-l 6150 1,3b.Pb 
4-l 6148 1.3b.4b 

5-l 7515 1,3b,4b 

5-2 7516 1,3b.4b 

61 8664 I 1,3b.4b 
6-2 8665 1,3b,4b 

sPLlTROCK W.S. I 1 UNKP 2 

SWAN COVE W.S. I 1 2920 1- 

UNIONDALE W.D. I 1 4756 1,3b 

/ - I 2 4757 1,3b 
- 

j 3 4758 1,3b - I 4 4750 1,3b 
- 5 8474 1.3a 

I - 6 8475 1% 
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NASSAU COUNTY DEPARTMENT OF HEALTH 

COMMUNllY PUBLIC WATER SYSTEMS 

TREATMENT PROVIDED BY WELL 

WATER LOCAL NYSDEC 

DISTRICT WELL NO. WELL NO. TREATMENT 

-hZSTBURY W. D. 6 101 2,:3a 

7A iV85 2.3a 
9 2602 2.3a 

10 5007 2.3a 

11 5654 

12 5655 

12A 6819 

14 7353 

2.3a 

2,3a 

2.ii-- 

2.3a 

15 8007 2.3a 

16 8497 2.3a 

17 10451 2.3a 
hEST HEMP-HEMP GARDENS W.D. 1 75 1 ,a3a.4b - 

2 76 1 ,:3a.41> 

a4 9462 1 ,33&413 
I 

3 2239 1 Jam 

4 3704 1 ,'3amY 

I 5 4118 1.'3a40 

I 6 5280 1,3am 

I 7 TM0 1.3a 

1 9 10408 1.3a.4b 

10 10401 1,3a4b 
WILLISTON PK 01) 1 103 2,3a 

2 104 2.3a 
3 2487 2.3a 

4 8246 2.3a.6a 

SOURCES: 

(1) Public Water Suppty Annual Inspection Repons (QEN 200). NCDH, 1990. 

(2) 1991 Water Supply Emergency f lans. 

(3) Water Supply Survey my NCDH, 1990. 
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NASSAU COUNlY DEFVtRTMENT OF HEAL-I-H 

CHLORINATION WAIVER AND CHLORlNATlNG SYSTEMS FOR ‘1990 - 1992 (a) 
COMMUNITY PUBLIC WATER SYSTBM 

E!XlMATED ESI-IMATED 

WATER SUPPLIES POPULATION WATER SUPPLIES POPULATION 

wm-iwAlvERs 0)) THAT CHLOWNATE @) 

(1) 
ALBERTSON m 

(21 (3) - (4) 
13.500 BOWLING GREEN WD 12.000 

0AWlLl.E fvj 8,800 DEFOREST DR ASSOC 21 
BETHPAGE WD 33.000 EAST MEADOW WD 50.000 
CARLE PLACE WD 11.050 GARDEN ClTY SOUTH WD (d) 1,500 

EAST WlLLlSTON (“,I) 2.600 WA of GREAT NECK NORTH 31,401 
FARMINGDALE N) 8,446 HEMPSTEAD 0 41,000 

(N/E FARMINGDALE WD) (c) 405 JAMAICA WS CO 130.000 

FRANKLIN SQUARE WD 20.000 LEvrrr0wN wo 50.000 
FREEPORT N) 40.000 LIDO-PT LOOKOUT WD 4,500 
GARDEN GIN PARK WD 21,000 LONG BEACH CTp( 35.000 
GARDEN CITY N) 23.000 LONG IS WATER CORP 237.550 

GLEN COVE Cl-??’ 27,000 MASSAPEQUA WD 46,000 

GLENWOOD WD 640 MILL NECK EST WS 240 

HICKSVILLE WD 47.810 NY WATER SERVICE CCIRP 176.000 

JERICHO WD 58,000 NO SHORE UNIV HOSP ‘8 GC(e) i,4OO 

LOCUST VALLEY WD 7,500 ROOSEVELT FIELD WD 1,900 

MANHASSET-LAKR/ WD 43,000 SEA CLIFF WATER CO 17,850 ' 

MINEOLA (V) 20.600 SWAN COVE WS 8o 
OLD WESTBURY (V) 3,200 SO FARMINGDALE WD 49.900 

OYSTER BAY WD 9,000 ~ UNIONDALE WD 23.000 

PLAINVIEW WD 35.000 WEST HEMPSTEAD WD 32.031 ! 

PLANDOME (V) 1,600 

PLANTING FIELDS ARBOR WS 90 
PORT WASHINGTON WD 38.000 
ROCKVILLE CENTRE N) 28,000 

ROSLYN WD 28.000 

SANDS POINT (I/-) 2.795 
WESTBURY WD 20,050 

I 

‘WILLISTON PARK (V) 8.216 
WAIVER: CHLORINATING: - I 

SUPPLIES 29 SUPPLIES (r) 21 1 

POPULATION 560,302 POPULATION 

PERCENT OF POPULATION 37.3% b PERCENT OF POPULATION 

(a) ChlOrlnatlOn wanmrs Issued for 3 year Dermd begInnIng JanUarY 1, 1990. 

(b) Public Water System Annual lnsoectlon Report. GEN 200. 1990. 
(c) Consecutive water system suophed by Village of FarmIngdale which ha6 a waiver. 
(d) Supplied by West Hempstead-Hempstead Gardens W.D. WhlCh chkmam. 

(e) Formerly Glen Cove Communq Ho6ottal. 

941.373 

62.7% \ 

(f) Split Rock W.S. did not apply for a waver and did not chforlnate 1” 1990. 
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NASSAU COUNTY DEPARTMENT OF HEALTH 

COMMUNITY PUBLIC WATER SYSTEM POPULATION, PUMPAGE 
AND PER CAPITA CONSUMPTION IN 1990 

NASSAU COUNTY, NEW YORK 

lMPoRTED GALLONS 

ESTIMATED TOTAL OR 

WATER SUPPLY POPUlATlON / PUMPAGE j (DWOHTED~ I CAPITADAY ’ 

.- (GalXlOOO) I (GalxlOoo) w-7 
(1) (2) (3) 1 (4) (s) 

ALBERTSON WD 

BAYVILLE (v) 

BETHPAGE WD 

BOWLING GREEN WD 
CARLE PLACE WD 
GREAT NECK NO. WA of 

DEFOREST DR ASSOC 
EAST MEADOW WD 

EAST WILLISTON (V) 

FARM INGDALE (v) 

FRANKLIN SQUARE WD 
/ FREEPORT (V) 

‘GARDEN CITY PARK WD 

iGARDEN CITY SOUTH WD 

:GARDEN CllY (V) 

‘GLEN COVE CrrY 

(NO SHORE UNIV HOSP@GC (d)l 

‘GLENWOOD WD 

HEM PSTEAD (V) 

HICKSVILLE WD 

JAMAICA WS CO 

JERICHO WD 

LEVll-rOWN VVD 
‘LIDO-PT LOOKOUT WD 

LOCUST VALLEY WD 

LONG BEACH ClTy 
LONQ IS WATER CORP 
MANHASSET-UU<m WD 

MASSAPEQUA WD 

MILL NECK EST WS 

MINEOIA 0 

N/E FARMINGDALE WD 

NY WATER SERVICE CORP 

13,500 

8,800 

33.000 

12,000 

11,050 

31,401 

21 

665.162 I 

285.450 I 

1,185.922 ! 

179,722 I 

480.448 I 

1.482.857 

(4 1 

139 I 

89 / 

98 I 

213.,311 I 90 1 

119 I 

1291 

(4 I 

50,000 

2,600 

8,446 

20.000 

40,000 

21.000 

1,500 

23,000 

27,000 

1,400 

640 

41,000 

47,810 

130,000 

58,000 

50,000 

4,500 

7,500 

35,000 

237.550 

43.000 

46.000 

240 

20,600 

405 

176,000 

2.297,nY ~ 

0i 

388,203 i 

672,912 j 

1,743,160 I 

1.067.622 

0 

1329.540 

1,370,627 j 

100.,000 I 

, 

(4 i 
j 

TRANSIENT POPULATION 
0 i 70,497 I 

2.301,028 I 

2337,594 I 

3.764.700 / 

3,77?.306 I 
I 

1,e 022 I 

31u46 i 
444,295 i 

1,264,379 / 

9,749,605 

2,182.475 (120.000:1/ 

1.780.656 I I 

(a) ) 

952.566 / 

126 

105 

126 

92 

119 

139 

(a) 
158 

139 

00 
302 

164 

134 

79 

178 

90 

192 

162 

101 

112 

131 

106 

(a) 

127 

INCLUDED IN VILLAGE OF FARMINGDALE 

5.265.6!0 1 82 1 
i 

!OLD WESTBURY (v) 3,200 464,899 I 3981 
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NASSAU COUNIY DEPARIIAEf4T OF HEALTH 

PUBLIC WATER SUPPLY WELLS WITH EXISTING OR 
POTENTIAL RESTRlCTlONS DUE TO VOLATILE ORGANIC CHEMICALS 

DECEUBER 31,199O 

WATER SUPPLY 

NOT USED ~~~~TMENT l - 

RESTRICTED VOLUNTARILY ) TREATED T~FIE~~TED TREATMENTI 

FOR NOT USED, TOMEET DID NOT PIANNED / 

EXCEEDING COULD EXCEEDI MC1 EXCEED 

GUIDELINES MCLS 1 MCL 
1 

(1) 
i 

(2) (3) I (41 - - (5) (61 
COMMUNITY SYSTEMS 

ALBERTSON W.D. 
EAWILLE OJ) 

SETHPAGE W.D. 

BOWLING GREEN W.D. 

CARLE PLACE W.D. 
DeFOREST DRIVE ASS3C 

EAST MEADOW W.D. 

EAST WILLISTON (V) 
FARMINGDALE (‘I) 

FRANKLIN SQUARE W.D. 

FREEPORT (V) 

GARDEN Cm PK W.D. 

GARDEN CITY (V-) 
QARDEN CrrY SOUTH W.D. 

GLEN COVE CIlY 

GLENWOOD W.D. 
QREAT NECK NORTH, W.A OF1 

HEMPSTEAD 0 , 

HICKSVUE W.D. ) 

JAMAICA W.S. CO. 

JERICHO W.D. 

LEVllTOW?d W.D. 

LIDO-PT LOOKOUT W.D. 

LOCUST VALLN W. D. 
LONG BEACH CrrY 
LONG ISLAND W. CORP. 

MANHASSET-LAKE W.D. 

NONE NONE 
; -2 NONE 

NONE NONE 

NONE NONE 
NONE NONE 

NONE NONE 
NONE 2.4 

NONE NONE 

NONE NONE 

NONE NONE 

NONE NONE 

4.5 9 

5 

6 

NONE 9,11,12, / 10,13.14 

NONE NONE 

l-s.21 2s j KJXLYST 

NONE NONE , 

3,4 

6-l 

/ 

6-2’ 

7*;2* 

NONE NONE 

1-R 6 

NONE 14,2-2.4-2 

6-I 

NONE 15D,44,44A 

NONE 15 

NONE 10 

NONE NONE 

NONE NONE j 
NONE NONE 

NONE l-16.5R ) 

6 7,23,K,6T 

21A9 

6% 

l-6,1-6 

8-l ,8-3 

67371140 
20,35,35A 

4’ 

9,7’,10’ ) 
11 : 

8’ 

2’ l-R6 

4-e 

4OA’ 

5R 
7=-’ 

4T’,12’,6 

70 



NASSAU COUN-IY DEPAHI-MENT OF HEALTH 

PUBLIC WATER SUPPLY WELLS WITH EXISTING OR 
POTENTIAL RESTRICTIONS DUE TO VOLATILE ORGANIC CHEMICALS 

DECEMBER 31,1990 

NOT USED TREA.rM ENT * - 

RESTRICTED VOLUNTARILY ’ TREATED TREATED TREATMENTI 

WATER SUPPLY 

(1) 
MASSAPEQUA W.D. 

FOR NOT USED. TO MEET DID NOT PLANNED 1 

EXCEEDING COULD EXCEEDI MCL EXCEED I 

GUIDELINES MCLs IMCL 

(2) (3) (4) - (5) (6) 

MILL NECK ESTATES W.S. 

MlNEOL4 (V) 

NEW YORK WATER SERVICE 

NIE FARMINGDALE W.D. 

NO SHORE UNIV HOSP @ GC 

OLD WESTBURY (V) 

OYSTER BAY W.D. 
PLAINVIEW W.D. 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 
4 

NONE 

NONE 

NONE 

NONE 

NONE 
NONE 5-l-,5-2’ 

5-3’ ,54’ 

PLANDOME (I/) NONE 
PLANTING FIELDS W.S. NONE 

‘PT WASHINGTON W.D. NONE 
’ ROCKVILLE CENTRE (V) NONE 
ROOSEVELT FIELD W. D. NONE 
ROSLYN W.D. NONE 
SANDS POINT (V) NONE 
SEA CLIFF WATER CO NONE 
SO FARMINQDALE W.D. NONE 
SPLIT ROCK W.S. NONE 
SWAN COVE W.S. NONE 

i UNIONDALE W.D. NONE 
WESTEURY W.D. NONE 
‘WEST HEMPSTEAD W.D. NONE 
1 WlLLlSTON PARK 01) NONE 

NON-COMMUNTTY SYSTEMS 

BETHPAGE ST PARK 1 

NONE 

NONE 
NONE i 

NONE 

NONE 

2 
NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

6 
4 

NONE 

NONE 
7 SAGAMORE HILL NONE L 

RAP-4 H4’,SHI’,sHr 

4' 

l MCL6 Were not exceeded in these Wd16. 

** Treatment by Air-Strlpplng unless noted. 
QAC nepamsnt: 
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Table 5 

uATxx DIXxIcrS AND MbTEx SUPPLY 

- 

TH.8 POLLOUINC ARU AND POPULATION INPOIM4TION FOB NATEX SEIL'JICES IN NC.SSSAU COUNTY IS UTILIZED IN 
COWDNCTION KITE PLATE 5 

TOUN OF HEWSTEAD 
Bctlpw3c=*f 
Bo"ll& Green Eotaccm 
East l’leedou 
Prmklln sqwrc 
Precpcm 

Garden City 

Cerdco City South 
Acrprtcad 

Hlct~villc*** 
Jamaica Idater SuppAy* 

Lcvlttom 
Lido-Polar Lookout 
Lo- Beach 
Loql Island uatec Corp. 
New York Water Service Core. 
nincoia 

Eockville Centrc 
Rooacvclt Pleld 
uaiotxl~1e 

Uemt Heowread-iieaosccrd Gardena 
Mltchci Field Water Supply Area 

TOti?4 OF NORlE KEWSRXD 

Albertaon Square 
Carlc Place 
cit1rcru uacer Supply co. 
ea*t ui111ston 
Garden City 
Gadso City Park 
Cl*mood 
Crwt Neck 

iauk* ihter Supply’ 
~nha~sct-Lakevillc 

Hincola’ 
Old Wentbury’** 

P1MldOlB~ 
Port Uashlngton 

FXWlYtl 
Sanda Point 
Wcmtbury 
Uilllston Park 

TOW OF OYSTER BAY 

SayVi1le 
Bethpage’* 
iarmlwdaie 
Glen cove 
Glenwood-Glenhead 

Hickavil le.* 
Jericho 

LocU8C r111ey 
na*sapcqru 
Ncr York Yater Service Corp.\ 
Northeast Parmioqdalc 
Old Wearbury* 
Oymtcr Bav 
PhlllVieW 

Sea Cliff 
Soutn Farminqdale 

DeForesr Drive 

Mill Neck Estates 
SeL VM 

Split Rock 

Type of 
Sel-ViCe 

U.D. 
U.D. 
U.D. 

U.D. 
V. 

V. 

Y.D. 
V. 

U.D. 
PVT. 

M.D. 
W.D. 
CIR 
PVT. 
PVT. 

V. 
V. 
U.D. 
U.D. 

W.D. 
(PROPOSED) 

U.D. 
U.D. 
PVT. 
V. 
V. 
Y.D. 
U.D. 
U.D. 

PVT. 
U.D. 

V. 
V. 

V. 
U.D. 
Y.D. 
V. 
W.D. 
V. 

V. 

U.D. 
V. 

CITY 
U.D. 

U.D. 
V.D. 

U.D. 
U.D. 

PVT. 

l Part in Town 01 North Hempstead 

** Parr In Town of Hempstead; 
*** Parr In Town OI Oyster Bay 
U.O. - ‘iater L31strict 

U.S.D. 
V. 
U.D. 
Y.D. 
V. 
U.D. 
P.U.A. 
P.W.A. 
P.U.A. 
P.U.A. 

38,272 

22.927 

40.404 

lb.073 

52 

25,405 

2,708 
0 

20,705 
2,175 

1,503 

2,742 

8,216 

T-034 

7.946 
24,618 

1.102 

5,364 

!ioc 
Irrtinatc -- 

3.100 
9,7DO 

.*2,l50 

lb.800 

1,050 

j.iOO 
73,650 
41,950 

4.500 

238,950 
126,650 

100 
23,loa 

23,000 
:.250 

11.650 
3,300 

22,500 

19.900 
350 

2.450 

18,150 
32.600 

27.150 
16.700 

19.750 

:1.850’ 

b.650 

Ir2.600 
55.300 

7,050 
44,950 

17.600 
400 

6,300 
32,700 

43.300 
30 

250 
00 
70 

296 
087 

3.580 

1,039 
3,508 

3.4l3 
87 

2,327 

497 
5.166 
3,112 
1.476 
1.590 

27.054 

12 .b96 
11 

2.196 
858 

2.005 

1,556 
1.970 

1.453 
987 

3,922 
369 

1 
2.022 

282 
272 

1.110 

6,099 

1.186 
3,328 

31s 
4,220 
3.b63 
2,743 
2.l51 

390 

924 
3,557 

596 
4,336 
1.878 

4,470 
24,034 

S.bb3 
4.028 

2,229 
59 

1.819 

2,358 
5.190 

752 
3.817 

12 
60 
60 
20 

U.S.D. - i;.ater .iupply D15trlCt 

V. villagt? 
PVT. - Private ComDany 
P.Y.A. - ?rivace Yater AssoClatiOII 

Area sources: Long Island Regional Planning Board, Existlnq Land Use. 1968: --- 
!daamau Counrv Planning Couanisslon planimetcr estimates 

Population Sour~s: 1980 U.S. Census and Nassau County Planning CornmissIon eatl~trs baaed 00 

1980 u. 5. Census\ /f 
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PLATE 1 

NWIRP BETHPAGE FOUR-MILE-RADIUS MAP 
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PLATE 2 

NWIRP BETHPAGE WETLAND AND SURFACE WATER MAP 
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lfeilberum~ appiiereatera*~ofQ 
in Table.44 aad proceed to sectiti~.~.IZ.Z 
to evaluate lpotenltiai to release byfio&iAf 
neither appiias. plmd to rectiw.1 
to evaluate potenltial to release by o&l&i 

If the site is in more than one water&& 
l Calculate a separate ovedand/,!lood 

migration component score for each 
watershed. using likelihood of release. waste 
characteristics. and targets applicabIe to 
each watershed 

l Select the highest overland/flood 
migration component score from the 
watersheds evaluated and asatgn it an the 
overland/flood migration component score 
tor the site. 

4.1.2 Drinking water threat. Evaluate the 
drinking water threat for each watershed 
based on three factor cafegorier: likelihood of 
release. waste characteristics, and targets. 

4.121 Drinking water threat-likelihood 
ofreleose. Evaluate the likelihood of release 
factor category for each watershed in terms 
of an observed release factor or a potential to 
release factor. 

4.1.2.1.1 Observed release. Establish an 
observed release to surface water for a 
watershed by demonstrating that the site has 
released a hazardous substance to the 
surface water in the watershed. Base this 
demonstration on either: 

l Direct observation: 
-.A material that contains one or more 

hazardoussubstanceshasbeenseen 
entering surface water through 
migration or is known to have entered 
surface water through direct 
deposition or 

-A source area has been flooded ata 
time that hazardous substances were 
present. and one or more hazardous 
substances were in contact with the 
flood waters. or 

-When evidence supports the inference 
of a release of e materiel that contains 
one or more hazardous substances by 
the site to surface water. demonstrated 
adverse effects associated with that 
release may also be used to establish 
an observed release. 

* Chemical analysis: 
-Analysis of surface water. benthic or 

sediment samples indicates that the 
concentration of hazardous 
substance(s) has increased 
significantly above the background 

r .wnwmtrati4sLfwtbedtefw..thattype - 
Of sample (see section 2.3). 

- -Limit comparisons to similar types of 
samples and backgruund 
coacentretions-for example. 
coIBparerurfawwatarea~to 
surface water be&groan& ’ A 
cuncentrationr. 

- -For benthic samples. limit 
comparisons to essentially sessile 
organlsmr. 

-Some portion of the significant increase 
must be attributable to the rite to 
eatabliah the observed release. except: 
when the site itself consists of 
contaminated sediments with no 
identified source. no separate 
attrtbutionisrequired, .*.: .-i. 

If an observed ceieme can be established 
for a watershed. assign an observednleare 
factor value of 550 to that water&d enter 
this value in Table 4-1. and proceed to 
section 4.1.~.13. If no observed release can be 
established for the watershed, assign an 
observed release factor value of 0 to that 
watershed. enter this value in Table 4-1, and 
proceed to section 4.1.21.2 

4.L21.2 Potenlial to release. Evaluate 
potential to release only if an observed 
release cannot be established for the 
watershed. Evaluate potential to release 
based on two components: potential to 
release by overland flow (see section 
4.U.l.21) and potential to release by flood 
(see section 4.1.22122). Sum the values for 
these two components to obteln the potential 
to release factor value for the watershed, 
subject to e maximum value of ~00. 

4.1.21.2.1 Polential to &ease by overland 
flow. Evaluate potential to release by 
overland flow for the watershed based on 
three factors: containment runoff, and 
dirtance to rmface water. 

Assign potential to release by overland 
flow e value of 0 for the watershed if: 

l No overland segment of the hazardous 
substance migration path can be defined for 
the watershed. or 

l The overland segment of the hazardous 
substance nugration path for the watershed 
exceeds 2 miles before surface water is 
encountered. 

ce&ainm~factcv value fox thm 
as followr *. &,; :.y~;?ij;~.?pw,L.. _; 

l Ifoneormoro 

intact aealad chums in aurfa& 
the co-t factor a vallu3afAiifa&&e 
watti Enter this raiue inT&d&&& 

l If none of the sources is tocoted &IS / 
surface water in the watershed assigna &- 
con&dnmen( factor value from Tabls4Mo= 
eaoh.roucca at thesite that w 
reiease haxacdoue rabatencea to &iWP ‘:: 
hazardous substance migretioti@BtSiP this 
watershed Assign the contabunanW&r 
value for the watershed as followr:, :- 

-Select the highest contatnummt factor 
value assigned to those sources that 
meet the minimum size w 
described below. Assign this bigheat 
value es the containment factorvafae 
for the watershed. Enter tiLaluatn 
Table PI. 

.- _.,-. 
.‘.& _I I, ..: %.-. 

4. for 1hi.s watershed, no rcuuv~d the 
site meets Ihe Mm b.-. .- “-‘ 
requiremen l. then select tbeldgbeef 
containment factor value asa@ed to 
the 8ourcea at the rite elfgibMoJ+ 
evaluated for this wata+iSS- 
assign it as the containnu&brtiK 
value for the watershed m&fa 
value in Table Cl. *“>,’ 

d ;. ‘N.3 : ‘, 
A source meets the minimurxs~~+,,, 

requirement if its source hazardour valta 
quantity value (see section 2.42.25~0.5 or 
more. Do no’t include the minimum aide ’ 
requirement in evaiueting any olherfactor of 
this surface water migration componeUt. 
except potential to release by floodas 
specified in sectio’n 4.121.223. 

4.1.2121.2 RLnofj Evaluate runoff based 
on three components: rainfalL draiMgaprea;- 
and soil group. 

TABLE 4-~.-CONTAINMENT FACTOR VALUES FOR SURFACE WATER MfGRATfON PAMNAY 

~-(Exaptsurhwbnpoundnrmt8.LrndTrootmwt contolnofa and Talw 
Evidence of hazsrdous substenco migratkn from source area (i.e.. -oa (via m so-and any associated containment structures)..... 
No ewdsnm of hazardam wbotanw migratlonIrasourceweaati 

10. 

(al Neith~ of IM folm present: (1) mamtamed engmeamd cover. 0~ (2) functioning and maintained run-on control system and n~~ff 
managemen system. 

10 *1 

(b) Any one of me two imnw in (al p~esem . . . . . . . . . ..__..__......-.....--.-.---..--..-..-.--.-.-..--.-.-....-......-........-......-..-- _ .,----.-- -- 
(d Any bfo of the fonowing twwent (1) mamtaiwd engtneeced co- O( (2) hmcboning and maintained run-on control system a& 

rurotf management system. of (3) lkw wtth funcboning leactm0 weak~7 and rem system immedately above her. 
(d) All items III (c) present _....__.__...__.__._-.--.---..- _._...I.___.I^.__.__---.-- -.-----......---.---.- . . . . . ,.-- 
(e) All items WI (cJ present. plus no bulk or norrcontainenzed liw M mat&s mntrurung free lquids deposited in sow- area-....-.-.. 

NO swdence of hazardous substance migration from acurce area, do&lo Ynm mm functioning leachate c&&ion and removal system above 
and between imen, and: 

a 

7 

5 . 
3 

3’ (1) onfv one of the foliowing defiiienctes present n containment: 
deposIted in source area or (2) no a nonfum3oning m 

(1) bulk Q noncontainemed Iii&&ids or mater& WtainiW ff8e yquids 
nonmemtetnod fun-on amtrol system and wolf menagemenl rsystem; Q (3) 

no or nonmammed engumered covw. 
(gJ the of me ~GMWCW m (0 txwm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..-.--.. -___ _.____._._._..,...._..-.................-......... , . . . . -.-...- . . . . . . . -...-.......C- a 

Source area wwde of under mamtmned vltact struct~a that pr- pcom from peclptatton so that IWWW runoff o(w leachate is 
:enHsted. hWdS or meteMk ContalMng tree lqulds not d-s&d in so~yce area and fuundcMung and mantamed run-on cantrd pssent. 
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HOUSEHOLD SIZE 

On January 1, 1991. the average household size in the Nassau-Suffolk area is 
estimated to be 2.98, a .Ol decrease from the 2.99 persons per household reported for 
the bi-county area by the 1990 U.S. Census. This figure is still substantially above the 
national average, which was 2.63 in 1990. 

While the average size of households has declined in both counties, the number of 
households has continued to increase. Both the decrease in household size, and the 
increase in the number of households are attributed in part to the growing number of 
one person households. This growing number is result of young adults setting up 
housekeeping away from their parents as well as divorced individuals setting up 
separate households. The number of retirement housing units such as those found in 
Leisure Village and similar complexes also contribute to a smaller overall household 
size. It does so by retaining population that might otherwise be lost ‘to other areas of 
the State or Country. Another contributing factor to smaller household sizes has been 
the long term trend of fewer children per family. 

Estimated Average Household Size 
by Major Municipality 

Nassau County 3.08 

Notth Hempstead 2.93 
Hempstead 3.10 
Lung Beach City 2.39 
Oyster Bay 3.26 
Glen Cove City 2.94 

Suffolk County 3.u 3.04 3.03 

Huntington 3.28 3.00 2.99 
Babylon 3.29 3.10 3.09 
Islip 3.42 3.26 3.26 

Smithtown 3.53 3.10 3.08 
Brookhaven 3.26 3.07 3.06 

Riverhead 2.62 2.55 2.55 

Southampton 2.51 2.41 2.41 

Southold 2.54 2.42 2.41 

East Hampton 2.41 2.32 2.32 

Shelter Island 2.31 2.23 2.22 

Queens County 

Rockaway Peninsula 3.02 2.88 2.88 

1980 
Census l!J!Ml 

Census 1991 Estimate 

2.94 2.93 

2.80 2.79 
2.99 2.98 
2.35 2.35 
3.01 3.00 
2.78 2.78 

vii 
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Purpose of Report 

The work to be performed under Contract N62472-90-D-1298, Contrac 
Task Order (CTO) 0003, is to conduct a Remedial Investigation (RI' 
at the Naval Weapons Industrial Reserve Plant (!%WIRP), Bethpage 
New York. 

This work is part of the Navy's Installation Restoration Program 
which is designed to identify contamination of Navy and Marinc 
Corps lands/facilities resulting from past operations and tc 
institute corrective measures, as needed. 

Scope and Objectives 

The overa. objective of this RI is to characterize the nature ant 
extent of potential environmental contamination and associate< 
risks to human health and the environment at the NWIFW. The datz 
collected will also be used to evaluate potential remedial options. 
The specific .objectives for the Bethpage activity are to identif] 
the location and concentration of potential soil! and groundwatel 
contamination by solvents and metals at three siltes identified ir 
the Initial Assessment Study (IAS) and to determine whether these 
sites are the source or one of the sources of an organic compounc 
contaminated groundwater plume in the Bethpage area. Similar 
investigations are currently underway at the Grumman Bethpage ant 
RUCO Polymer Corporation (RUCO) facilities. Other potential 
sources of this contamination may exist. 

Activity Background Information 

The NWIRP is situated on 108 acres in Nassau County in the Hamlet 
of Bethpage, Town of Oyster Bay, New York. The NWXRP lies entirely 
within the Grumman Aerospace complex, which covers approximately 
605 acres. The NWIRP is bordered on the north,, west, and south by 
Grumman facilities, and on the east by a residential neighborhood. 

The histories of the NWIRP and Grumman Aerospace facilities are 
discussed in detail in the Initial Assessment Study of the NWIRP 
and the RI/FS Work Plan for the Grumman facility prepared by 
Geraghty and Miller. The following synopsis is from those 
discussions. 

The NWIRP was established in 1933. Since its inception, the 
plant's primary mission has been the research prototyping, testing, 
design engineering, fabrication, 
aircraft. 

and primary asseimbly of military 

The facilities at NWIRP include four plants (Nos. 3, 5, and 20, 
used for assembly and prototype testing; and No. 10, a group of 
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quality control laboratories), two warehouse complexes (north and 
south), a salvage storage area, water recharge basins, the 
Industrial Wastewater Treatment Plant (to process chemical 
effluents from the activity's manufacturing operations), and 
several smaller support buildings. 

An Initial Assessment Study (IAS) of NWIRP Bethpage, New York, and 
NWIRP Calverton, New York, conducted in 1986 indicated that three 
areas at the Bethpage Plant may pose.a threat to human health or 
the environment. These three sites are Site I - Former Drum 
Marshaling Area, Site 2 - Recharge Basin Area, and Site 3 -Salvage 
Storage Area. Based on the historic data presented in the IAS; 
there is the potential for volatile organic, semivola:tile organic, 
and inorganic contamination at each of the three rsites. 

Grumman Aerospace Corporation is conducting a parallel 
investigation at its facility. The purpose of the (Grumman RI/FS 
was to execute a series of tasks that would lead to the 
identification and definition of potential contamination 
attributable to the Grumman facility and provide sufficient data 
for the conceptual design of a remedial action alternative (if 
needed) for the site. The Grumman RI/FS is being conducted in a 
phased approach. Phase 1 (the initial field investigation) was 
intended to define the nature and extent of potential onsite 
contamination attributable to the Grumman facility. Applicable 
results of the Phase 1 study have been included in this report. A 
work plan for the Phase 2 Remedial Investigations, which will 
address on- and off-site areas, was recently submitted to the 
NYDEC. 

Geology/Hydrology 

The NWIRP is underlain by approximately 1. , 100 feet of 
unconsolidated sediments that unconformably overlie crystalline 
bedrock. The unconsolidated sediments consist of four distinct 
geologic units that, in descending order, are the Upper Glacial 
Formation, the Magothy Formation, the Raritan Clay Member of the 
Raritan Formation, and the Lloyd Sand Member of the Raritan 
Formation. The crystalline bedrock consists primarily of schist, 
gneiss, and granite. The regional dip is to the south and 
southeast. All of the geologic units dip in these directions, 
although to varying degrees. 

The Upper Glacial and the Magothy Formations were penetrated and 
sampled; the Raritan Formation lies below the total depth of this 
investigation. The Upper Glacial Formation, which is about 30 to 
45 feet thick, consists chiefly of coarse sands and gravels. The 
upper Magothy Formation consists chiefly of coarse sands to a depth 
of about 100 feet, below which finer sands, silts, and clays 
predominate. The clay is fairly common but laterally 
discontinuous; no individual clay horizon of regional extent 
underlies the NWIRP. 
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The Upper Glacial Formation, the Magothy Formation, and the Lloyc 
Sand are regional aquifers. Because of their proximity to the lane 
surf ace, the principal aquifers of concern in this investigation 
are the Upper Glacial and Magothy aquifers. Of these two aquifers, 
the Magothy aquifer is the major source of public water in Nassau 
county. Because of its depth the Lloyd Sand is not wide11 
exploited. Furthermore, the Lloyd Sand is isolated from tha 
shallower aquifers by the Raritan Clay confining unit. 

The water table beneath the NWIRP occurred completely within the 
Magothy Formation in December 1991. The magnitude of the seasgnaJ 
water-table fluctuation beneath the site is un)mOwn, but it is 
unlikely that the water table rises to the Upper Glacial Formation. 
The high permeability of the glacial deposits, however, allows fox 
the rapid recharge of precipitation to the underlying Magothy. 

The geologic and hydrologic information obtained from this study 
indicates that the Upper Glacial and upper Magothy aquifers beneath 
the NWIRP are interconnected and may be considered a common 
aquifer. This confirms the theory that the site-specific geology 
is similar to the regional geology, as described in published 
reports. Groundwater in this aquifer occurs under water-table or 
unconfined conditions. The number and thickness of clay lenses 
increase with depth within the Magothy, but the horizontally 
discontinuous nature of these units prevents any one of them from 
singularly functioning as an aguitard or semiconfining unit. 

The groundwater beneath the NWIFP dominantly flows to the southwest 
and, to a lesser extent, to the south. The flow is greatly 
influenced by the groundwater mounding that occurs at the recharge 
basins and by the groundwater withdrawal at the numerous facility 
wells. The wells have the potential to significantly change the 
local flow pattern. These wells operate on an irregular basis and 
in various combinations. Consequently, their influence on the 
local flow regime at any particular time is di.fficult to predict. 

The horizontal hydraulic gradient varies throughout the NWIRP due 
to the recharge basins and facility wells. The average gradient 
calculated across the activity is about 5.3 feet/mile, which is 
significantly lower that the published regional gradient of 10 
feet/mile. The average linear velocity of the groundwater at the 
water table is estimated to range from 0.2 ft/'day to 0.9 ft/day, 
which is significantly less than the previously estimated 50 to 70 
ft/day. 

The NWIRP occupies an area of recharge. Vertical hydraulic 
gradients are in a downward direction, but are very low. This 
agrees with previously published regional data.. 
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Site 1: Former Drum IUr8haling Area 

History 

Starting in 1969, hazardous waste management practicfes for Grumman 
facilities on Long Island included marshaling of drummed wastes on 
the Ravy property at NWIRP Bethpage. Such storage first took place 
on a cinder-covered surface over the cesspool field east of 
Plant 03. From the early 1950s through about 1978, drums 
containing liquid cadmium waste were stored-here. In 1978,,.the 
collection and marshaling point wqs moved a few yards south of the 
original unpaved site, to an area on a 1000 by 100-foot concrete 
pad. This pad had no cover, nor did it have berms for containment 
of spills. In 1982, drummed waste storage was transferred to the 
present Drum Marshaling facility, located in the Salvage Storage 
Area (Site 3); a cover was added in 1983. 

Reportedly, all dnuas of waste marshaled at the Former Drum 
Marshaling Areas were taken off-activity by a private contractor 
for treatment or disposal. There are no reports of leaks or spills 
of drum contents. 

Materials stored at the Former Drum Marshaling Areas included waste 
halogenated and nonhalogenated solvents. Cadmium and cyanide were 
also stored in this area from the early 1950s l-Bough 1974. 
Reportedly, 200 to 300 drums were stored at each area at any one 
time. 

Field Activities 

The field investigation consisted of collecting 32 soil-gas samples 
at 16 locations, 7 surface soil samples, 18 subsurface'soil Samples 
at 10 locations, and 10 temporary monitoring well samples; 
installing 7 permanent monitoring wells at 3 locations; and 
sampling 8 permanent monitoring wells. 

All of the samples were analyzed for volatile organic constituents. 
The surface soil samples, shallow subsurface soil samples (less 
than 5 feet deep), surface water, sediment, and groundwater samples 
were analyzed for inorganic and semivolatile organic constituents. 
The groundwater samples were also analyzed for soluble inorganic 
constituents (less than 0.45 microns) and hexavalent chromium. In 
addition, subsurface soils that were observed to be oil stained 
were analyzed for PCBs and pesticides. Select soil and groundwater 
samples were analyzed for engineering-type parameters. For soil, 
these included total organic carbon (TOC), bulk density, grain 
size, moisture contents and pH. For groundwater, pH, total 
dissolved solids (TDS), alkalinity, hardness, biochemical oxygen 
demand (BODg), total organic carbon (TOC), and total suspended 
solids were analyzed. 

ES-4 



Nature and Extent of Contamination 

Volatile organic compound (VOC) contamination, especially by 
chlorinated ethanes and chlorinated ethenes, is evident in soil and 
groundwater. The highest concentrations at the NWIRP were reported 
in Site 1, especially near the drum marsh'aling areas. voc 
contamination was greater in shallow wells than intermediate. voc 
contamination was also greater in subsurface than in surface soil. 
PCBs were reported at various locations in soil. 

Notable levels of certain inorganics, including chromium, arsenic, 
and cyanide, were detected in onsite media. Surface soil in Site 
3 and subsurface soil in Site 2 exhibited the highest levels of 
inorganics. There is no clear pattern in the concentrations of 
inorganics in groundwater; notable levels of metals, 
arsenic, 

including 
vanadium, chromium, lead and cyanide, were reported in 

some wells. 

Baseline Risk Assessment; 

To assess the .risks to human health from the site contaminants, 
exposure scenarios were developed. For contaminated soil, the 
scenarios include direct contact with contaminants in surface soils 
through dermal contact, ingestion, and inhalation (current soil 
exposure); potential direct contact with subsurface soils following 
excavation of such soils; (future soil exposure); and indirect 
exposure through soil contaminants leaching to groumdwater, and the 
contaminated groundwater being consumed (future groundwater 
exposure). The receptors include onsite adult workers and offsite 
adult and child residents. The receptors for direct COntaCt were 
employees only. For the contaminated groundwater, the scenarios 
include residential and employee consumption of the contaminated 
groundwater (current groundwater exposure). 

In general.an acceptable range for carcinogenic risk (as defined by 
the NCP) ranges from 1oe4 (1 in 10,000) to 10e6 (I. in 1 million). 
Remedial alternatives should be designed to attain a 1016 risk 
level although factors related to exposure, uncertainty, and 
technical limitations may justify a deviation. For noncarcinogenic 
risks, a hazard index (HI) in excess of unity (1.0) reflects a 
potential health risk associated with exposure to a chemical 
mixture. 

Hazard Indices calculated for current and future soil exposure are 
all below 1.0; adverse noncarcinogenic health effects for these 
pathways.are not indicated. Total cancer risks for current soil 
exposure range from 2E-7 to 4E-6, with the highest risk occurring 
for the adult employee dermal exposure scenario. Aroclor 1248 in 
Site 1 was the major factor in these potential dermal cancer risks. 
Estimated total cancer risks for future soil expos#ure ranged from 
9E-11 to 9E-6, with the highest risks occurring for the adult 
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resident dust inhalation scenario at Site 1. Arsenic at Site 1 was 
primarily responsible for these projected cancer risks. 

For potential exposure to current groundwater concentrations, 
Hazard Indices exceeded 1.0 for all three potential receptors 
(-Ploy-, adult resident, child resident). Individual Hazard 
Quotients for several chemicals exceeded 1.0, including both metals 
and VOCs. Estimated total cancer risks ranged from 8E-4 to 3E-3, 
with TCE risks comprising a large portion of the total risk. 

For potentialexposureto future groundwater concentrations, Hazard 
Indices exceeded l.o.for the resident ingestion/dermal pathways. 
This was due primarily to PCE, for which the Hazard Quotient 
exceeded 1.0. Estimated total cancer risks ranged from 6E-6 to 
6E-4, with TCE, PCE, and Aroclor 1248 posing the greatest risks. 

Based on current risk assessment modeling, it has been determined 
that groundwater concentrations of VOCs and inorganics' are the most 
significant sources of noncarcinogenic and carcinogenic risk at the 
Bethpage site. In addition, many groundwater constituents exceeded 
Federal and state drinking water standards. PCBs in surface and 
subsurface soil at Bethpage may pose the greatest cancer risk, 
especially because of their high CSF. 

Conclusions 

Based on volatile organic isoconcentration contour maps, Site 1 is 
a likely sources of on-site and near-site (Grumman) groundwater 
contamination. It is anticipated that additional work will be 
required to define the overall extent of contamination. 

The soils at Site 1 contain sufficient residual volatile organic 
contamination to confirm the source of groundwater contamination as 
being near or at the former drum marshaling areas. Based on 
observed groundwater contamination patterns, there are poQ!ntially 
other source.areas.at the NWIFLP including sumps and tanks at Plant 
3 and a former coal storage pile near Plant 3. 

The contaminants in the soils at the NWIRP (under the current or in 
future scenarios) do not represent a significant, direct, non- 
carcinogenic risk to onsite workers or offsite residents (hazard 
index is less than 1.0). Likewise, incremental carcinogenic risks 
are not indicated for offsite residents under the current soil 
scenario (excess cancer risk less than 1 x 10e6). However, 
carcinogenic risks to onsite workers (under the current and future 
soil scenarios) and offsite residents (under future soil scenarios) 
exceed an excess cancer risk of 1 x 10W6. 
however, 

The risks do not, 
exceed an excess cancer risk of 1 x 10s4. 

The groundwater at Bethpage, if used as a potable water source, 
would be expected to result in significant carcinogenic risks 
(excess cancer risk greater than 1 x 10V4) and noncarcinlogenic 
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risks (hazard index greater 1.0) to residents and.employees under 
the current and future groundwater scenarios. The one exception to 
this is that the hazard index to employees under the future 
groundwater exposure would be about 0.5. 

Sfte 2: Recharge Ba8in Aroa 

History 

Surface water drainage on Long Island is, for the.most part, 
locally controlled, with numerous recharge basins used to channel 
this resource back to' the groundwater. Several such recharge 
basins are located at NWIRP Bethpage. 

Prior to 1984, some Plant 03 production-line rinse waters were 
discharged to the recharge basins. The Environmental/Energy Survey 
of the activity, published in 1976, states that 1.85 million 
gallons per week were discharged to the recharge basins. These 
waters were directly exposed to chemicals used\ in industrial 
processes (involving the rinsing of manufactured parts). 
Reportedly, these discharges of dilute rinse waters did not contain 
chromates, based on the Initial Assessment Study (IAS). 

Since about 1977, the discharge rate has been 14 million gallons 
per week of noncontact cooling water. All discharge currently goes 
to the Industrial Wastewater Treatment Plant. 

Also, adjacent to the recharge basins are the former slu,dge drying 
beds. Sludge from the Plant 02 Industrial Waste Treatment Facility 
was dewatered in the drying beds before offsite disposal. 

On at least one occasion, sampling performed by the Nassau County 
Department of Health detected levels of hexavalent chromium in 
excess of allowable limits. Grumman was notified of this 
noncompliance and asked to perform remedial actions necessary to 
eliminate the problem. Reportedly, Grumman complied with the 
request. 

Contaminants of concern include hexavalent (and other valence) 
chromium, aluminum, nitric acid, and sulfuric acid. 

Field Activities 

The field investigation consisted of collecting 48 sioil-gas samples 
at 24 locations, 13 surface soil samples, 14 subsurface soil 
samples at 13 locations, 11 temporary monitoring well samples, 2 
surf ace water samples, and 4 sediment samples; installing 3 
permanent monitoring wells at 2 locations; and sampling 3 permanent 
monitoring wells. 

All of the samples were analyzed for volatile organics 
constituents. The surface soil samples, shallow subsurface soil 
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samples (less than 5 feet deep)., surface water, sediment, and 
groundwater samples were analyzed for inorganic and semivolatile 
organic constituents. The groundwater and surface water samples 
were also analyzed for soluble inorganic constituents (less 0.45 
microns) and hexavalent chromium. In addition, surface and 
subsurface soils that were observed to be oil.staineld were analyzed 
for PCBs and pesticides. Select soil and groundwater samples were 
analyzed for engineering-type parameters. 

went of Contawion 

voc contamination, especially by chlorinated ethanes and 
chlorinated ethenes, is present in soil,. surface water, and 
groundwater. However, the concentrations detected at Site 2 are 
significantly lower than detected at Sites 1 and 3. Also, the 
upgradientmonitoring wells at Site 2 were also observed to contain 
similar volatile organics. VOC contamination was also greater in 
subsurface than in surface soil. PCBs were reported at various 
locations in soil. Recharge basin surface water and sediment 
exhibited trace to low levels of VOCs. 

Notable levels of certain inorganics, including chromium, arsenic, 
and cyanide, were detected in onsite media. Subsurface soil in 
Site 2 exhibited the highest levels of inorganics of the three 
sites. There is no clear pattern in the concentrations of 
inorganics in groundwater; notable levels of metals, including 
arsenic, vanadium, chromium, lead and cyanide, were reported in 
some wells. 

Baseline Risk Assessment 

To assess the risks to human health from the site contaminants, 
exposure scenarios were developed. For contaminated soil, the 
scenarios include direct contact with contaminants' in surface soils 
through dermal contact, ingestion, and inhalation (current soil 
exposure); potential direct contact with subsurface soils following 
excavation of such soils; (future soil exposure); and indirect 
exposure through soil contaminants leaching to groundwater, and the 
contaminated groundwater being consumed (future groundwater 
exposure). The receptors include onsite adult workers and offsite 
adult and child residents. For the contaminated groundwater, the 
scenarios include residential and employee consumption of the 
contaminated groundwater (current groundwater exposure). 

Hazard Indices calculated for current and future soilL exposure are 
all below 1.0; adverse noncarcinogenic health effects for these 
pathways are not indicated. Total cancer risks for current soil 
exposure range from 5E-8 to 2E-6, with the highest risk occurring 
for the adult employee dermal exposure scenario. Aroclor 1248 in 
Site 2 was the major factors in these potential dermal cancer 
risks. Estimated total cancer risks for future soil exposure 
ranged from 5E-8 to 3E-6, with the highest risks occurring for the 
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employee dermal absorption at Site 2. Aroclor 1.248 at Site 2 wa 
primarily responsible for these projected cancer risks. 

For potential exposure to current groundwater concentrations 
Hazard Indices exceeded 1.0 for all three potential receptor 
(~Ployee , adult resident, child resident). Individual Hazar' 
Quotients for several chemicals exceeded 1.0, including both metal 
and 'VOCs. Estimated total cancer risks ranged from 8E-4 to 3E-3 
with TCE risks comprising a large portion of the total risk. 

For potential exposure to future groundwater concentrations, Hazarc 
Indices exceeded 1.0 for the resident ingestion/dermal pathways 
This was due primarily to PCE, for which the Hazard Quotient 
exceeded 1.0. Estimated total cancer risks ranged from 6E-6 tc 
6E-4, with TCE, PCE, and Aroclor 1248 posing the greatest risks. 

Based on current risk assessment modeling, it has been determinec 
that groundwater concentrations of VOCs and inorganics are the mosl 
significant sources of noncarcinogenic and carcinogenic risk attht 
Bethpage site. In addition, many groundwater constituents exceedec 
Federal and state drinking water standards. PCBs in surface ant 
subsurface soil at Bethpage may pose the greatest cancer risk, 
especially because of their high CSF. 

Conclusions 

Based on volatile organic isoconcentration contour maps, Site 2 iz 
not a likely source of onsite groundwater contamination. 

Minimal volatile organic contamination of the soils or groundwater 
is present at Site 2. The surface water entering the recharge 
basins contains sufficient concentrations of volatile organics tc 
result in groundwater contamination. However, the concentrations 
are not high enough to account for the volatile organic 
concentrations detected at Site 1. Based on the relative 
concentration of volatile organics found in the production wells, 
it is likely that the recharge basins are just redistributing the 
contaminated groundwater. also, it should be noted that since the 
concentration of volatile organics in the surface water is lower 
than in the production wells, the systems likely to result in 
partial treatment of the groundwater by volatilization. 

The contaminants in the soils at the NWIRP (under the current or in 
future scenarios) do not represent a signif icant, direct, non- 
carcinogenic risk to onsite workers or offsite residents (hazard 
index is less than 1.0). Likewise, incremental carcinogenic risks 
are not indicated for offsite residences under the current soil 
scenario (excess cancer risk less than 1 x 10-y However, 
carcinogenic risks to onsite workers (under the current and future 
soil scenarios) and offsite residents (under future soil scenarios) 
exceed an excess cancer risk of 1 x 10V6. The risks do not, 
however, exceed an excess cancer risk of 1 x 10W4.. 
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The groundwater at Bethpage, if used as a Dotable water source, 
would be expected to result in significant carcinogenic risks 
(excess cancer risk greater than 1 x 10B4) and noncarcinogenic 
risks (hazard index greater 1.0) to residents and employees under 
the current and future groundwater scenarios. The one exception to 
this is that the hazard index to employees under the future 
groundwater exposure would be about 0.5. 

Site 3: salvags Storage Area 

The NWIRP Bethpage Salvage Storage Area is located. north of the 
Plant 03. Fixtures, tools, and metallic wastes were stored here 
from the early 1950s through 1969, prior to recycling. 

Stored materials included aluminum and titanium scraps, and 
shavings. While in storage, cutting oils dripped from some of this 
metal. In 1985, IAS team members observed oil-stained ground at 
the site. However, soil tests performed by Grumman in 1984 
revealed that oil stains were superficial; oil residues were not 
detected below the top seireral inches of soil material in the 
Salvage Storage Area at the locations tested. 

About 1960, the Salvage Storage Area was reduced in size to 
accommodate parking. About 1970, it was reduced again for the same 
reason. Consequently, storage facility locations at this site have 
been periodically moved to accommodate changes in storage area 
size. 

In addition to salvage storage, a loo- by IOO-foot area within the 
boundary of the Salvage Storage Area was used for the marshaling of 
drummed waste. This area was covered with coal ash cinders. Drum 
marshaling continued here from the early 1950s to 1969. Wastes 
marshaled throughout the area included waste oils as well as waste 
halogenated and nonhalogenated solvents. The exact location of 
this former drum marshaling area is uncertain, however, it is 
suspected to be near the current drum marshaling area. 

Potential contaminants of concern at Site 3 (from both drum 
marshaling and salvage storage) include cutting oils, aluminum, 
titanium, and halogenated and nonhalogenated solvsnts. 

Field Activities 

The field investigation consisted of collecting 60 soil-gas samples 
at 30 locations, 8 surface soil samples, 14 subsurface soil samples 
at 9 locations, and 9 temporary monitoring well samp1e.s; installing 
5 permanent monitoring wells at 2 locations; and sampling 5 
permanent monitoring wells and four production wells. 
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All of the samples were analyzed for volatile organic constituents. 
The surface soil samples, shallow subsurface soil samples (less 
than 5 feet deep), surface water, sediment, and groundwater samples 
were analyzed for inorganic and semivolatile organic constituents. 
The groundwater and production well samples were iS1SO analyzed for 
soluble inorganic constituents (less 0.45 microns) and hexavalent 
chromium. In addition, surface and subsurface soils that were 
observed to be oil stained were analyzed for PCBs and pesticides. 
Select soil and groundwater samples were analyzed for engineering- 
type parameters. 

Nature and Exte t o f Contuatioq n 

voc contamination, especially by chlorinated ethanes and 
chlorinated ethenes, is evident in soil and groundwater. One well, 
HN241, located southwest of Site. 3, exhibited a signif icant 
concentration of TCE. VOcs were detected in groundwater at greater 
concentrations south of Site 3 than north. However,. these 
contaminant concentrations were less than those at Site 1. With 
the exception of HN241, voc contamination was greater in shallow 
wells than intermediate. VOC contamination was also greater in 
subsurface than in surf ace soil. PCBs were reported at various 
locations in soil. 

Notable levels of certain inorganics, including lead, arsenic, and 
cyanide, were detected in onsite media. Surface soil in Site 3 
exhibited the highest levels of inorganics for the three sites. 
There is no clear pattern in the concentrations of inorganics in 
groundwater; notable levels of metals, including arsenic, vanadium, 
chromium, lead and cyanide, were reported in some wells. 

Baseline Risk Assessment 

To assess the risks to human health from the site contaminants, 
exposure scenarios were developed. For contaminated soil, the 
scenarios include direct contact with contaminants in surface soils 
through dermal contact, ingestion, and inhalation (current soil 
exposure); potential direct contact with subsurface soils following 
excavation of such soils; (future soil expos,ure); and indirect 
exposure through soil contaminants leaching to groundwater, and the 
contaminated groundwater being consumed (future groundwater 
exposure). The receptors include onsite adult Iworkers and offsite 
adult and child residents. For the contaminated groundwater, the 
scenarios include residential and employee c:onsumption of the 
contaminated groundwater (current groundwater exposure). 

Hazard Indices calculated for current and futur'e soil exposure are 
all below 1.0; adverse noncarcinogenic health effects for these 
pathways are not indicated. Total cancer risks for current soil 
exposure range from 6E-8 to 2E-6, with the highest risk occurring 
for the adult employee dermal exposure scenario. Benzo[a]pyrene in 
Site 3 was the major factors in these potential dermal cancer 
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risks. 

For potential exposure to current groundwater concentrations, 
Hazard Indices exceeded 1.0 for all three potjential receptors 
(employee, adult resident, child resident). Individual Hazard 
Quotients for several chemicals exceeded 1.0, including both metals 
and VOCs. Estimated total cancer risks ranged from 8E-4 to 3E-3, 
with TCE risks comprising a large portion of the total risk. 

For potentialexposureto future groundwater concentrations, Hazard 
Indices exceeded 1.0 for the resident ingestion/dermal pathways. 
This was due primarily to PCE, for which the Hazard Quotient 
exceeded 1.0. Estimated total cancer risks ranged from 6E-6 to 
6E-4, with TCE, PCE, and Aroclor 1248 posing the greatest risks. 

Based on current risk assessment modeling, it has beken determined 
that groundwater concentrations of VOCs and inorganics are the most 
significant sources of noncarcinogenic and carcinogenic risk at the 
Bethpage site. In addition, many groundwater constituents exceeded 
Federal and state drinking water standards. PCBs in surface and 
subsurface soil at Bethpage may pose the greatest cancer risk, 
especially because of their high CSF. 

Conclusions 

Based on volatile organic isoconcentration contour maps, Site 3 is 
a likely source of onsite groundwater contamination. It is 
anticipated that the work associated with Site l-related 
groundwater will define the extent of this contamination. 

Only low concentrations of volatile organics were detected in the 
soils at Site 3. Therefore, the source area of the volatile 
organic plume either is no longer present or was not found during 
the RI. 

Based on the relative concentration of volatile orga:nics found in 
the production, wells, the recharge ,basins are! likely to be 
redistributing the contaminated groundwater. Alsmo, it should be 
noted that since the concentration of volatile lorganics in the 
surface water is lower than in the production wells, the system is 
likely to result in partial treatment of the groundwater by 
volatilization. 

The contaminants in the soils at the NWIRR (under the current or in 
future scenarios) do not represent a significant, direct, non- 
carcinogenic risk to onsite workers or offsite residents (hazard 
index is less than 1.0). Likewise, incremental carcinogenic risks 
are not indicated for offsite residences under the current soil 
scenario (excess cancer risk less than 1 x 10w6). However, 
carcinogenic risks to onsite workers (under the current and future 
soil scenarios) and offsite residents (under future soil scenarios) 
exceed an excess cancer risk of 1 x 10B6. The risks do not, 
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however, exceed an excess cancer risk of 1 x :lO"'. 

The groundwater at Bethpage, if used as a uotable water source 
would be expected to result in significant carcinogenic risk: 
(excess cancer risk greater than 1 x 10S4) and noncarcinogenic 
risks (hazard index greater 1.0) to residents and employees unde: 
the current and future groundwater scenarios. The one exception tc 
this is that the hazard index to employees under the future 
groundwater exposure would be about 0.5. 
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1.0 INTRODUCTION 

1.X PurDose of ReDOrt 

The work to be performed under Contract N62472-90-D-1298, Contract 
Task Order (CTO) 0003, is to conduct a Remedial Investigation (RI) 
at the Naval Weapons Industrial Reserve Plant (NWIRP), Bethpage, 
New York. 

This work is part of the Navy's Installation Restoration Program, 
which. is designed to identify contamination of Navy and Marine 
Corps lands/facilities resulting from past operations and to 
institute corrective measures, as needed. 
distinct phases. 

There are typically four 
Phase 1 is the Preliminary Assessment (formerly 

known as the Initial Assessment Study). Phase 2 is a Site 
Investigation, which augments the information collected in the 
Preliminary Assessment. Phase 3 is the Remedial Investigation/ 
Feasibility Study (RI/FS), which characterizes the coSntamination at 
a facility and develops options for remediating the site. Phase 4 
is the Remedial Action, which results in the control or cleanup of 
contamination at sites. 
(RI/FS). 

This report was prepared under Phase 3 

1.2 Scone and Objectives 

The overall objective of this RI is to characterize the nature and 
extent of potential environmental contamination and associated 
risks to human health and the environment at the NWIRP. The data 
collected will also be used to evaluate potential :remedial options. 
The specific objectives for the Bethpage activity are to identify 
the location and concentration of potential soil and groundwater 
contamination by solvents and metals at three sites identified in 
the Initial Assessment Study (IAS) (RGH 1986) and to determine 
whether these sites are the source or one of the sources of an 
organic compound contaminated groundwater plume in the Bethpage 
area. Similar investigations are currently under way at the 
Grumman Bethpage and RUCO Polymer Corporation (RUCO) facilities. 
Other potential sources of this contamination may exist. 

1.3 Activitv Backcrround Information 

1.3.1 Activity Location and Description 

The NWIRP is situated on 108 acres in Nassau County in the Hamlet 
of Bethpage, Town of Oyster Bay, New York (see Figure l-l). The 
NWIRP lies entirely within the Grumman Aerospace complex, which 
covers approximately 605 acres (see Figure l-2). The NWIRP is 
bordered on the north, west, and south by Grumman facilities, and 
on the east by a residential neighborhood. 
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The climate at NWIRP is described as a fairly humid, modified 
continental climate. The nearby Atlantic Ocean and Long Island 
Sound tend to reduce the temperature range commonly encountered 
further inland. The highest monthly mean temperature occurs in 
July (74.9 degrees); the lowest occurs in January (31.4 degrees). 
The mean annual precipitation is 45 inches, and the mean annual 
evapotranspiration is about 22 inches (RGH, 1986). 

1.3.2 Activity History 

The histories of the NWIRP and Grumman Aerospace facilities are 
discussed in detail in the Initial Assessment Study of the NWIRP 
and the RI/FS Work Plan for the Grumman facility prepared by 
Geraghty and Miller (G&M, 1990). The following synopsis is from 
those discussions. 

The NWIRP was established in 1933. Since its inception, the 
plant's primary mission has been the research prototyping, testing, 
design engineering, fabrication, 
aircraft. 

and primary assembly of military 

The facilities at NWIRP (see Figure l-3) include four plants (Nos. 
3, 5, and 20, used for assembly and prototype testing; and No. 10, 
a group of quality control laboratories), two warehouse complexes 
(north and south), a salvage storage area, water recharge basins, 
the Industrial Wastewater Treatment Plant (to process chemical 
effluents from the activity's manufacturing operations), and 
several smaller support buildings. 

An Initial Assessment Study (IAS) of NWIRP Bethpage, :New York, and 
NWIRP Calverton, New York, conducted in 1986 (RGH, 1986) indicated 
that three areas at the Bethpage Plant may pose a threa,t to human 
health or the environment. These three sites are Site 1 - Former 
Drum Marshaling Area (identified as Site 7 in the IAS),, Site 2 - 
Recharge Basin Area (identified as Site 8 in the IAS), and Site 3 - 
Salvage Storage Area (identified as Site 9 in the IAS). (These 
sites were renumbered to avoid confusion.with the site designations 
at the Calverton Plant.) Figure l-3 presents the location and 
general layout of the three sites at Bethpage. 

Based on the historic data presented in the IAS, there is the 
potential for volatile organic, semivolatile organic, (and inorganic 
contamination at each of the three sites. 
no historical records, 

Also, although there are 
there is the potential that transformers 

(containing possibly PCBs) may have been stored at the sites based 
on transformers observed by HALLIBURTON NUS during al site Visit. 
It is unknown whether or not the transformers were properly drained 
prior to storage. 
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1.3.3 Site Descriptioa 

1.3.3.1 Site 1: Former Drum Marshalinu Area 

Starting in 1969, hazardous waste management practices for Grumman 
facilities on Long Island included marshaling-of drummed wastes on 
the Navy property at NWIRP Bethpage. Such storage first took place 
on a cinder-covered surface over the cesspool fielld east of 
Plant 03 (See Figure l-3). From the early 1950s thr~ough about 
1978, drums containing liquid cadmium waste were stored here. In 
1978,. the collection and marshaling point was movedl a few yards 
south of the original unpaved site, to- an area on a lOO- by lOO- 
foot concrete pad. This pad had no cover, nor did it bave berms 
for containment of spills. In 1982, drummed waste storage 'was 
transferred to the present Drum Marshaling facility, located in the 
Salvage Storage Area (Site 3); a cover was added in 198.3. 

Reportedly, all drums of waste marshaled at the Former Drum 
Marshaling Areas were taken off-activity by a private contractor 
for treatment or disposal. There are no reports of leaks or spills 
of drum contents. 

Materials stored at the Former Drum Marshaling Areas included waste 
halogenated and nonhalogenated solvents. Cadmium and cyanide were 
also stored in this area from the early 1950s through 1974. 
Reportedly, 200 to 300 drums were stored at each area at any one 
time. 

1.3.3.2 Site 2: Recharge Basin Area 

Surface water drainage on Long Island is, for the most part, 
locally controlled, with numerous recharge basins used to channel 
this resource back to the groundwater. Several such recharge 
basins are located at NWIRP Bethpage (See Figure l-3), 

Prior to 1984, some Plant 03 production-line rinse waters were 
discharged to the recharge basins. The Environmental/Energy Survey 
of the activity, published in 1976, states that 1.85 million 
gallons per week were discharged to the recharge basins. These 
waters were directly exposed to chemicals used in industrial 
processes (involving the rinsing of manufactured parts). 
Reportedly, these discharges of dilute rinse waters did not contain 
chromates. Halogenated and nonhalogenated solvents may have been 
present in the rinse waters discharge to the recharge basins. 

Since about 1977, the discharge rate has been 14 million gallons 
per week of noncontact cooling water. All discharge currently goes 
to the Industrial Wastewater Treatment Plant. 
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Also, adjacent to the recharge basins are the former sludge drying 
beds, Sludge from the Plant 02 Industrial Waste Treatment Facility 
was dewatered in the drying beds before offsite disposal. 

On at least one occasion, sampling performed by the Nassau County 
Department of Health detected levels of hexavalent chromium in 
excess of allowable limits (RGH, 1986). Grumman WiPS notified of 
this noncompliance and asked to perform remedial actions necessary 
to eliminate the problem. Reportedly, Grumman complied with the 
request. 

Contaminants of concern include hexavalent (and other valence) 
chromium, aluminum, nitric acid, and sulfuric acid. 

1.3.3.3 Site 3: Salvage Storaae Area 

The NWIRP Bethpage Salvage Storage Area is located north of the 
Plant 03 (see Figure l-3). Fixtures, tools, and metallic wastes 
were stored here from the early 1950s through 1969, prior to 
recycling. 

Stored materials included aluminum and titanium scraps and 
shavings. While in storage, cutting oils dripped froim some of this 
metal. In 1985, 
the site. 

IAS team members observed oil-stained ground at 
However, soil tests performed by Grumman in 1984 

revealed that oil stains were superficial; oil residues were not 
detected below the top several inches of soil material in the 
Salvage Storage Area at the locations tested (RGH, 1986). 

About 1960, the Salvage Storage Area was reduced in size to 
accommodate parking. About 1970, it was reduced again for the same 
reason. Consequently, storage facility locations at this site have 
been periodically moved to accommodate changes in storage area 
size. 

In addition to salvage storage, a lOO- by loo-foot area within the 
boundary of the Salvage Storage Area was.used for the marshaling of 
drummed waste. This area was covered with coal ash cinders. Drum 
marshaling continued here from the early 1950s to 1969. Wastes 
marshaled throughout the area included waste oils as well as waste 
halogenated and nonhalogenated solvents. The ex,act location of 
this former drum marshaling area is uncertain, however, it is 
suspected to be near the current drum marshaling area. 

Potential contaminants of concern at Site 3 (from both drum 
marshaling and salvage storage) include cutting oils, aluminum, 
titanium, and halogenated and nonhalogenated solvents. 
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SummarY of Grumman RI118 Activities 

1.4.1 Previous G rumman Investigations 

The two media which are potentially contaminated at the NWIRP 
Bethpage are soil and groundwater. No data are available on the 
potential soil contamination. However, there is a significant 
amount of data available on regional groundwater contamination 
(G&M, 1990). The Grumman Work Plan presents results elf volatile 
organic testing of groundwater from monitoring wells within a 3- 
mile radius of the activity. The sample dates varied1 from 1982 to 
1989. The location of the wells, a description of the wells, and 
the detailed analytical data are presented in Appendix A. The five 
volatile organics detected in the groundwater at the highest 
concentrations and greater frequency are as follows: 

M2dXIHUX VOLATILE ORGAUIC CObfCRBlTRATIOrSB 
I# C3ROUBlDUATRR 

Parameter Coaoeatratioa Location 
(w/l) -- 

Trichloroethene 1,600 Well 763!5 -- 
Tetrachloroethene 2,400 Well 3.05!35 

l,l,l-Trichloroethane 650 Well 3.0595 

l,l-Dichloroethane 

1.2.Dichloroethane 

160 Well 3.0595 -- 
340 Well 1.0629 

Wells 10595 and- 10629 are located about 800 feet south of Site 1; 
Well 7635 is located about 1300 feet southwest of Site 3 (See 
Figure l-4). Analytical data on wells located on or near the Navy 
property are summarized as follows: 
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GROUNDUATNR ANALYTICAL DATA 
FOR -B ON THE NUIRP 

NAXINUN COIYCENTRATIONS lug/l) 

Screenad Interval 
(ft) 

Trichloroethene 

- 73-76 

12U 35 150 :37 440 

2s 6 160 120 No 

31 4 130 1 4 

1 4 4 3 1 

2 No No ND NO 

ND No ND 

, ND ND ND 
data are not avarIable - 

There are currently analytical data on only one additional 
groundwater well located within 1000 feet north of the Navy 
property. (Well 8454 is believed to be hydraulically upgradient of 
the NWIRP.) This well was found to have low (less than 10 ug/l) or 
nondeductible concentrations of volatile organics. 

Only minimal data were available on potential metal and 
semivolatile organic contamination in the groundwatler. In 1956, 
the recharge basin water for Plant No. 3 was measured to contain 
0.24 parts per million (ppm) of hexavalent chromium and 0.04 ppm of 
cadmium. 

1.4.2 Grumman RI/F8 Activities 

The RI/FS currently underway at the Grumman Bethpage facility is 
consistent with USEPA guidance documents, NYDEC policies, the NCP, 
and is being overseen by the NYDEC. The purpose of the Grumman 
RI/FS was to execute a series of tasks that would lead to the 
identification and definition of potential contamination 
attributable to the Grumman facility and provide su.fficient data 
for the conceptual design of a remedial action alternative (if 
needed) for the site. The Grumman RI/FS is being conducted in a 
phased approach. Phase 1 (the initial field investiigation) was 
intended to define the nature and extent of potential onsite 
contamination attributable to the Grumman facility. Applicable 
results of the Phase 1 study have been included in this report. A 
work plan for the Phase 2 Remedial Investigation, which will 

z address on-site and off-site areas, 
P 

was recently submitted to 
the NYDEC. 
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Phase 1 included a limited soil-gas survey, collection and analysis 
of water and bottom-sediment samples from four of the seven south 
recharge basins, installation and/or sampling of several shallow 
soil borings (3 locations) and monitoring well clusters (new and 
existing - 23 locations), And measurement of onsite water levels 
(23 locations). Phase 2 will include drilling, installing, and 
sampling of additional on- and/or offsite borings and monitoring 
wells. The location of these sampling activities is presented in 
Appendix A. 

Three of the Grumman well clusters are located north of Site 2 and 
Site 3, (GM-6, GM-7, and GM-8). These well clusters were used.for 
upgradient wells for the NWIRP. 

1.5 ReDort Omaaixatioa 

This report consists of seven sections. Section 1.0 is this 
introduction. Section 2.0 presents a description of the field 
activities. Section 3.0 provides the site geology and 
hydrogeology. Section 4.0 presents a description of the nature and 
extent of contamination. Section 5.0 describes the contaminant 
fate and transport data. Section 6.0 provides a baseline risk 
assessment. Section 7.0 provides the summary of the findings and 
conclusions. 
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2.0 FIELD PROGRAX DRERIPTIONB AND RATIONALE 

This section presents the basis for the RI scoping and a 
description of each of the field investigation tasks performed at 
the NWIRP Bethpage to meet the objectives of the RI. 

Between August 19, 1991, and January 29, 1992, the f'ollowing field 
activities were conducted: 

Soil-gas survey and analysis of samples alt 73 locations 
(Section 2.2). 

Drilling and installation of 29 temporary wells and 
sampling and analysis of the groundwater I(Section 2.3). 

Sampling and analysis of 48 subsurface soil samples at 29 
locations and 29 surface soil locations (Section 2.4). 

Drilling and installation of 17 monitoring wells (Section 
2.5). 

Groundwater sampling and analysis from selected existing 
monitorinq and production wells and newly installed 
monitoring wells-(Section 2.6). 

Surface water and sediment sampling and analysis 
existing recharge basins (Section 2.7). 

Water-level measurements of groundwater obtained 
monitoring wells (Section 2.8). 

Surveying the locations and vertical elevations 

from 

from 

of all 
newly installed monitoring wells, a USGS well, and soil- 
gas points (Section 2.9). 

2.1 ScoDiaa of Remedial Iavestiaatioa 

This section presents the data limitations and requirements, and 
data quality objectives. 

2.1.1 Data Limitations and Requirements 

The existing analytical data focused on volatile organic 
contamination in groundwater on a regional basis; there were no 
data available for soil contamination. 

Additional data was required to identify the nature <and extent of 
soil and groundwater contamination on the NWIRP and to assess risks 
to human health and the environment. To identify the nature and 
extent of contamination, analytical testing of surf ace and 
subsurface soils, recharge basin water and sediment, and 
groundwater was required. The history of the sites indicated that 
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there was the potential for these media to be contamlinated with 
volatile organics, semivolatile organics, metals, and cyanide. 
Also, there was the potential for PCBs and pesticides to be present 
in the soils. 

A preliminary assessment of risk to human health and the 
environment at the NWIRP Bethpage site revealed ,two potential 
exposure scenarios: (1) direct contact of contaminated media by 
activity personnel and (2) contaminant migration within the 
groundwater. The direct contact'risks can occur as a result of 
accidental ingestion of contaminated soils or groundwater, and 
inhalation of dust or organics volatilized from groundwater. The 
contaminant migration occurs as a result of precipitation 
infiltration contacting contaminated soils and leaching 
contaminants into the groundwater, recharge basin water discharge 
to groundwater and interactions with potentially contaminated 
sediments, and groundwater migration. 

Since there was minimal data available regarding the source and 
location of potential soil and groundwater contamination, a phased 
approach was planned to optimize soil and groundwater testing 
efforts. To accomplish this, three phases were used. These phases 
overlapped to minimize schedule delays. The first phase consists 
of site-wide soil-gas survey coupled with the use of a. field gas 
chromatograph (GC) to initially identify potential areas of 
subsurface soil and/or groundwater contamination. The second phase 
constituted the collection of groundwater samples for field GC 
analysis and soil samples for fixed-base laboratory analysis. The 
field GC groundwater analysis results were used to select the 
location of the permanent groundwater monitoring wells. The soil 
samples were used to quantify soil contamination. The third phase 
consists of collecting groundwater samples for fixed-base 
laboratory analysis to quantify groundwater contamination. During 
the third phase, sampling and analysis of the Recharge Basins 
sediment and surface water, wastes at the former sludge drying beds 
(if present), and surface soils were conducted to charac:terize the 
potential contamination of these media. The basis for selecting 
the fixed-base analytical parameters for each media is presented in 
Table 2-I. 

Additional data were required regarding groundwater flow patterns 
at the NWIRP and interaction of groundwater with thle surrounding 
areas. To accomplish this, water-level measurements and pumping/ 
slug tests are typically required. The water-level measurements 
are being conducted at the adjacent Grumman Plant and should be 
applicable to the NWIRP; however, additional measurements at the 
NWIRP was required. The pump tests will be conduc:ted later if 
necessary. 
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TAME t-1 

Five to ten borings Located in the Site 1 was used to store halogenated and 
field bssed on the results of the nod4bgen4ted amokvans, cy4nide. end 
soil-gas testing with one to two cdsiun w44tes. ALthough there were no 
smfples per boring. Smples were reported spills in the (Irea, there 4re 
collected 4t depths where elevated potential unreported spills and Leaks in 
soil-gss readings were detected. Tranafomrrrs (possibly PCE- 
SarqAe ckpths ware be at 5 feet .fil\ed) and pesticides smy atso have been 
4nd/or 21 feet. Surface smles were stored at the 4re4. It is UJvwrm 
eolIect4d in a grid prttem with tuo tiether or not transforsw4 uere properly 
tiltion sa#es selected. based drained prior to storsge. RwiduaL soil 
on r-rent visu4l contamination. contmination msy remrin 4t the site. 
AnaLysis: TCL MA on aLI saqbs Tuo of the swples were tested for the 
plus SVOA, TCL mt4(s, Md cyanide pener4L 4ngineering/ rem4di4tion 
on saples collected 4t the surf4ce p4raseters of TOC, bulk density, gr4in 
wd at 4 depth of 5 feet. TCL PCSs size, moisture content, 4nd pH. 
and pesticides uere 4lso conducted 
on visuatly strined soits. CLP 

Groundrater Three well clusters Located in the Site 1 ~4s used to store halogenated 4nd 
field bred on soil-gas and nonhalogenated soLvents, cy4nide, 4nd 
temporary mnitoring Al testing cadniun u4stes. ALthough there w4re no 
with two to three uells per cluster reported spills in the 4re4, there 4re 
4nd one swle per well. Uell potential unreported spills and Leaks in 
clusters were Loc4ted along the Any Ipoterltiai spills nwy h4ve 
hydrrulic qzgradicnt and migrated to the gmmduater. Qw snple 
doungradient bordera of the site. was uulyzed for the general 
Analysis: TCL VDA and !SVOA, TCL 4ngineering/r&i4tion parwters of 
aW4ls, Cr*, snd cyanide using CLP TDS, rlkalinity, hardness, SOD, TOC, snd 
procedures. TSS. 

2 Soi Ls Five to ten borings Located in the Site 2 ~4s used ‘to tre4t snd discharge 
field based cm the results of the production w4stewaters. H4Logenated snd 
soil-gas testing uith one to two nonhrlogenated solvents, mef4LS, 4nd 
swlcs per boring. Swles were cyanide may hrve been present in the 
collected at depths where elevated tre4tment plrnt u4ste usters and sludges. 
soil-gas readings were detected. These sludges were dried on site prior to 
Senple depths uere at 5 feet and/or offsite disposal.. Trsnsfomwws (possibly 
21 feet. Surface samples were PCE-filled) end pesticides nwy also hsve 
collected in 4 grid pattern with tuo been stored st the 4rca. It is unknown 
addition4l s4n@es selected, based whether or not transformers were property 
on 4ppllrent visual contamination. drained prior to stor,mge. Residu4L soil 
Analysis: TCL VOA on 411 saples contamin4tiOn IMP rmrin st the site. 
ptus SVOA, TCL met4Ls, end cyanide Two of the srnples were tested for the 
on samples colLected st.the surfece generrl engineering/ renwdi4tion 
4nd at 4 depth of 5 feet. TCL PCgs parwters of TOC, bulk density, grsin 
snd pesticides were also conducted sire, moisture content, and pH. 
on visu4LLy st4ined soils. CLP 
procedures uere us4d. 

- 
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TABLE 2-1 
BASIS OF ANALyTIC2hL TBSTIIG 
HUIRP, BRTRPAGE, NRW YORX 
PAGE Two 

site 

2 
(cmt’d) 

sqlc Type 

Grardwater 

Surface 
Yater 

Sediment 

U4ste 

Two uell clusters locatd in the 
field bred on soil-gas ud 
temporary monitoring me11 testing 
with on4 to two wells per cluster 
4nd one smplc per well. Uell 
cbsters were Loatcd along the 
hydraulic upgradient md 
-radiant borders of the site. A 
Grumn well cluster ~4s usd 4s an 
Uitionsl wr4dient d4t4 point, 
4nd 4 Site 1 well clurter were wad 
4s n adition4l dow grdient dstr 
point. 
ANlysis: TCL VW and SVCIA, TCL 
at4Ls, Cr*, snd cyanide using CLP 
proccbres . 

Colkect tw wrf4ce m4ter srples 
fran the inflwnt to the -rating 
basin. One saple ws colLected 
during no-1 operations, and ornz 
simple u4s collected during a 
precipitrtim event. 
AfwLysis: TCL VOA and SVOA, TCL 
mtals, Cr*, 4nd cyanide using CLP 
procedures . 

Sanple e4ch active recharge basins 
with tw swples per basin. mly 
tw of the three recharge basins 
were 4ctive during the RI. 
Anstysis: XL VOA and SWX, TCL 
metals, 4nd cy4nid4 using CLP 
procedures. 

If encomtered &ring drilling 
4ctivities, one sqle of the w4ste 
~4s to be obtained fran the former 
skdge-dryi ng 4reas. NO u4ste 
materials Yere encomtered &ring 
the RI. 
Armkysis: TCL WA 4nd SVOA, TCL 
metals, Cr.‘, and cy4nide using CLP 
procedures. 

Retimle 
Site 2 ~4s us4d to tre(mt 4nd 
discharge probcti~m bmsteuaters. 
n41ogen4ted 4nd nclel4hgefl4ted 
sotvents, met4ls, and Icyanide MY 
haw been present in the treatmentI 
plant uaste wters 4nd sludges. 
These sludges wre dritcd m site 
prior to off site dispwal. Any 
reLe4ses of contminsnlts 414~ h4ve 
aigrated to the grou&rater. One 
wle wa andyred for the general 
rrrgineering/r~i4tion prrrsters of 
TDS, l salinity, hamkms, 6OD. WC, 
ad TSS. 

El te 2 ws us4d to1 treet and 
discharge production uesteu4ters. 
Habgen4ted 4nd nod4ltrgenated 

solvents, met4k, and cyanida amy 
have been present in the tre4tment 
plant waste waters snd sldges. These 
sludges ware dried on site prior to 
offsite disposd. Currently it is 
raportad that this water is 
nancontact; however, this 
classification needs to be confimmd. 
The precipitation evenl: smple would 
k colLected to determine whether 
contuirutcd rtmoff is ntering the 
b4sins. 

sit4 2 Y4S used to trwt 4nd 

discharge product i #on wsteuaters. 
H4Logefuted 4nd rmh4lagermted 
so(vents, mtrls, <and cysnidc m4y 
h4ve been present in the treatment 
pl4nt u4stw4ters <and sludges. These 
sludges were dried on site prior to 
offsite disposaL. These scdi!nents 
amy be cont4min4tcd from p4st 
pmctices or fran periodic current 
contrninatim. 

Sit4 2 ~4s used to tre4t snd 
discharge prodwtion wssteuaters. 
H4hgenated 4nd norhalogenatd 
solvents, smt4ts, ad cy4nid4 Ipy 
h4ve been present ,in the treatmmt 
plant wastewaters md sludges. These 
sludges wre dried on site prior to 
offsite disposaL. There is no 
evidence that the rsLudges remsin at 
the site; however, if during the 
drilling progran sL&ges 4re 
encant&&, they uill be sampled. 
cp 
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TABLR 2-1 
BASIS OF ANALYTICAL TESTING 
NWIRP, BRTRPAGE, NEW YORK 
PAGE THREE 

Site Sqle Type Rldlerof~La Ratiomle 

3 Soi 1s Five to ten borings loc4ted in the Site 3 ~4s used to storlc halogmsted 4nd 
field based m the results of the nah4log4n4ted solvents, cy4nide. and 
soil-gss testing with one to tw cackniun u4stes. Althqah there were no 
sanptes per boring. Sanptes were reported spills in the are4, there 4re 
collected at depths where elevated potential mreported spills 4nc-leaks in 
soils g4s re4dings wre detected. this 4re4. Site 3 was else us4d to store 
Smple depths uere 4t 5 feet 4nd/or fixtures, tools, and metaLLic w4stes. 
21 feet. Surface sm@es uere There 4re also reports of surface oil 
collected in 4 grid pettern with tw conteminatim. Transformers (possibly 
addition41 san@es selected, based PCB-fiLLed) snd pesticides may slso have 
m spparent visual contmination. been stored at the area.. It is mknown 
AMiySiS: TCL VM m all sa~#es whether or not transfonmers wre properly 
plus SVDA, TCL metrls, 4ncl cymide drained prior to storage. Residual soil 
on 044@es colLected 4t the surf4ce contmsination laay remain at the site. 
and at 4 depth of five feet. TCL Two of the sm@es were tested for the 
PC& 4nd pesticides wre 4lso gmr4L engineering/ rcnmedi4tim 
conhcted m visurlly st4ined soils. paracters of TDC, bulk density, grain 
CLP procedures were used. size, 40isturc content, end pH. 

Groundwater Three well clusters. Dne well Site 3 ~4s used to store helogeneted end 
cluster ~4s Located southuest of norh4iogermted soLvents, cyenide, end 
Plant 3. This well point ~4s used c&iun westes. ALthough there were no 
to fill in a d4t4 gap for the reported spills in the rlres, there 4re 
overalL Bethpage plmt. The other potential vlreported spills 4nd lerks in 
tw clusters wer4 loc4tcd this 4rea. Site 3 uas c~lso used to store 
downgradient of Site 3. Exrct fixturcS, tools, end met4llic wastes. 
locations for the tw well cluster There 4re 4lso reports of surface oil 
at Site 3 were detemincd in the cmternin4tion. These ccnteminants racy 
field bssed on soil-gss 4nd have migrated into the glromdueter. Dne 
tcnpor4ry monitoring well testing smpte ~4s 4~iyZ4d for the geMr41 
with tw ucl Ls per cluster 4nd me ~engineering/renwzdietion p4r4meters of 
saple p4r well. Two Gru4nan TDS, alkalinity, hardness, Bu), TOC, and 

monitoring wells wre used 4s TSS. 
upgredient wells. 
Analysis: TCL VOA end SVDA, TCL 
metals, Cr” end cyanide using CLP 
procedures. 

NOf% Crunduater Collect me grorndvrter senple from These senples provided 4n indication of 
each of four operating production local grovduater qu4lity at the NUIRP. 
wells end the USGS well locsted et 
the NUIRP in Bethpege. 
Analysis: TCL VOA end SVCIA, TCL 
mtels, Cr.*, and cyanide using CLP 
procedures, 
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2.1.2 Data Quality Objectives 

The overall objective of the RI was to characterize the nature and 
extent of potential environmental contamination and associated 
risks to human health and the environment at the NWIRP. The data 
collected was also used to evaluate potential remedial options. 
The specific objectives for the Bethpage plant were to identify the 
location and concentration of potential solvent alnd metal 
contamination of soil and groundwater at three sites identified in 
the Initial Assessment Study (RGH 1986) and to determine whether 
these sites are the source of a trichloroethene (TCE) contaminated 
groundwater plume in the Bethpage area. The NWIRP, Grumman, and 
RUCO are potential sources of this contamination. 

The uses of the data collected were to characterize thle nature and 
extent of contamination, to assess the potential risks to human 
health and the environment, and, for engineering purposes, to 
develop remedial actions. The nature and extent of contamination 
included the areas and depths of contamination and contaminant 
concentrations. The risk assessment addressed the contaminants, 
receptors, and pathways for exposure. The engineering parameters 
were selected based on potential remedial actions including 
groundwater pump-and-treat options and soil treatment/offsite 
disposal options. 

The NWIRP, Bethpage, is not currently on the CERCLA National 
Priorities List (NPL). However, it is possible that the site may 
be placed on the National Priorities List (NPL) list and that legal 
actions may be taken in the future. In accordance with Naval 
Energy and Environmental Support Activity (NEESA), for sites which 
are on or about to be placed on the NPL, Data Quality Objective 
(DQO) Level D quality control and CLP methods and protocol are to 
be used. These sites are typically near populated areas and are 
likely to undergo litigation. 

DQO Level D QC includes review and approval of the laboratory QA 
plan, the site work plan, and the field QA plan. The laboratory 
must successfully analyze a performance sample, undergo an audit, 
correct deficiencies found during the audit, and provide monthly 
progress reports on QA. The laboratory that performs; Level D QC 

.must have passed the performance sample furnished through the 
Superfund Contract Laboratory Protocol (CLP) and must be able to 
generate the CLP deliverables. 

2.2 Soil-Gas Survey 

The soil-gas survey was performed to identify potential soil and 
groundwater contamination. The survey consisted of a uniform grid 
of soil-gas samples in each of the three sites (See F'igure 2-l). 
A grid spacing of 150-foot centers was used. In addition, 
opportunity locations were selected in the field, based on results 
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from grid pattern soil-gas locations, as well as areas of suspected 
contamination. At each location, soil-gas samples werle o.btained at 
two depths: 5 feet and 21 feet. The 5-foot depth represents 
potential contamination in the soil near the source of a spill. 
Elevated soil-gas measurements at this depth would likely be an 
indication of surface soil contamination. The 2X-foot depth 
represents the practical depth of this technique, and the result 
would likely be influenced by both soil and groundwater 
contamination. The samples were analyzed in the field using a 
portable gas chromatograph equipped with an electran .capture 
detector (GC/ECD). 

The subcontractor used their own fixed-base laboratory for 
duplicate testing of samples in accordance with their QA Plan. 
Also, at one point, the capacity of the onsite laboratory was 
exceeded. Excess samples were shipped to the subcontractor's 
fixed-base laboratory to meet holding time requirements. 

Based on this testing, temporary well point sample locations and 
soil sample locations and depths were selected. If minimal or no 
elevated soil-gas readings were found for any particular site, then 
temporary well sample points were located primarily along the 
upgradient and downgradient boundaries of that site. If elevated 
soil-gas readings were found, then 2 to 3 temporary well points 
were located along the hydraulic downgradient boundary of the site; 
2 to 3 temporary well points were located along the hydraulic 
upgradient border of the site; and 3 to 4 temporary well points 
were located in the center of the contamination of the site. 

Soil-gas samples were collected at a total of 73 locations over the 
NWIRP. Sixteen samples were taken at Site 1, twenty-five samples 
were taken at Site 2, and thirty-two samples were taken at Site 3. 

Shallow (5 foot) and deep (21 foot) samples were collected at each 
location. To collect the samples, a van-mounted hydraulic probe 
was used to advance connected, 3-foot sections of l-inch-diameter 
threaded steel casing to a depth of 5 feet. The entire sampling 
system was purged with ambient air drawn through an organic vapor 
filter cartridge. A Teflon line was inserted into the casing to 
the bottom of the hole, and the bottom-hole line perforations were 
isolated from the up-hole annulus by an inflatable packer. A 
sample of in-situ soil-gas was then withdrawn through the probe and 
used to purge atmospheric air from the sampling system. A second 
sample of soil-gas was withdrawn through the probe and encapsulated 
in a pre-evacuated glass vial at two atmospheres of pressure (15 
pounds per square inch-gauge). The self-sealing vial was detached 
from the sampling system, packaged, labeled, and stored for 
laboratory analysis. 

The hydraulic probe was then further advanced to a depth of 21 
feet, and a deep sample was collected in the same manner as above. 
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Prior to the day's field activities all sampling equipment and 
probes were decontaminated by washing with soapy water and rinsing 
thoroughly. Internal surface.s were flushed dry using pre-purified 
nitrogen or filtered ambient air, 
clean using paper towels. 

and external surfacles were wiped 
After the collection of each sample, all 

equipment that contacted the soil (the stainless-steel pipes) was 
pressure washed prior to its reuse. 

For quality assurance/quality control, field control samples were 
collected at the beginning of each day's field activities, after 
every twentieth soil-gas sample, and at the end of each day's field 
activities. These QA/QC samples were obtained by inserting the 
probe tip into a tube flushed by a 20 psi flow of pre-purified 
nitrogen and collecting a sample in the manner described above. 
Field Control Samples 101, 102, 109, 201, 224, 301, 302, and 332 
were collected at the beginning of the day's field activities. 
Field Control Samples 106, 107, 114, 222, 323, 330, 331, and 344 
were collected at the end of the day's field activities. These 
results are discussed in Section 4.0. 

2.3 TemDorarv Monitorina Well Survev 

A temporary monitoring well survey was conducted to aid in the 
placement of the permanent monitoring wells. The te!mporary well 
points were selected based on the results of the soil-gas survey. 
Twenty-nine temporary wells were installed, sampled, and analyzed 
for the following parameters: vinyl chloride; l,l,-dichloroethene; 
trans-1,2-dichloroethene; l,l-dichloroethane; cis-1,2- 
dichloroethene; l,l,l-trichloroethane; 1,2-dicbloroethane; 
trichloroethene; and tetrachloroethene. The location of the 
temporary wells is illustrated in Figure 2-2). 

The temporary wells were drilled with a Mobil B-5'7 drilling rig. 
Hollow-stem augers were used to advance the borings through the 
overburden with a minimum borehole diameter of 6 inches. All 29 
temporary wells were screened in the shallow part of the overburden 
aquifer. The well point consisted of a 2-inch well screen 
installed through the hollow-stem auger; the augers were pulled 
back to expose the screen. All temporary wells were constructed 
with 2-inch inside diameter, Schedule 40, flush-joint threaded, 
polyvinyl chloride (PVC) pipe and a lo-foot length of PVC screen 
with a slot size of 0.010 inches, capped at the bottom by a PVC end 
plug. The well point was purged a minimum of three volumes with a 
stainless- 
bailer. 

steel bailer and a sample was collected using the 

Twenty-nine temporary wells were sampled and analyzed for the 
following. volatile organics at the site: vinyl ch:Loride; l,l- 
dichloroethene (l,l-DCE); trans-1,2-dichloroethene (t-1,2-DCE); 
l,l-dichloroethane (l,l-DCA); cis-1,2-dichloroethene (c-1,2-DCE); 
l,l,l-trichloroethene (l,l,l-TCA); 1,2-dichloroethane (1,2-DCA); 
trichloroethene (TCE); and tetrachloroethene (PCE). 
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2.4 Soil Borincrs and Sanmlinq 

Forty-eight subsurface soil samples and four duplicate samples were 
collected at the 29 temporary monitoring well locations during 
temporary well drilling operations. 
borings are presented in Figure 2-3. 

The locations of the soil 

The subsurface soil samples were collected at a depth of 3 to 5 
feet and/or 19 to 21 feet. For each location, the decision to 
sample was dependent on the soil-gas measurement at that location 
and depth. In general, 
point, 

if volatile organics were dete.cted at that 
then a soil sample was obtained for offsite, fixed-base, 

laboratory analysis. 
that point, 

If volatile organics were not detected at 
then a soil sample was not obtained. 

soil samples were collected at points where 
However, several 

soil-gas measurements 
indicated the absence of soil contamination. These samples were 
analyzed off site at a fixed-base laboratory to confirm the absence 
of soil contamination. 

The samples were collected by driving a 2-inch-outside-diameter by 
24-inch length split-barrel sampler with repeated blows using a 
140-pound weight falling a distance of 30 inches. A plortion of the 
soil recovered was placed in appropriate jars for shipping and 
analysis. 
Appendix B. 

Sample log sheets for all soil samples are included in 

All the samples were analyzed for TCL volatile organics. The near- 
surface (3 to 5 feet deep) soil samples were also analyzed for 
semivolatile organics, TAL metals, and cyanide. Four samples 
identified as stained were also analyzed for PCBs and pesticides. 

In addition to these chemical analyses, 
evaluated for engineering parameters. 

six select samples were 
Two samples werle selected at 

each site plus one duplicate sample (for a total of seven), based 
on the field screening data. For each site, 
a relatively low level of contamination, 

one sample represented 
and the second sample 

represented an intermediate or high level of contamination. 
engineering parameters consist of 

The 

l Total organic carbon (TOC) to evaluate the potential for 
groundwater contamination through an estimate of the 
contaminant soil/water partition coefficient. 

l Bulk density, grain size, moisture content, and pH for 
general engineering considerations. 

2.5 Surface Soil Samplinq 

Twenty-nine surface soil samples and four duplicate samples were 
collected from locations that consisted of points in a relatively 
uniform, 300-foot by 300-foot grid plus field opportunity sample 
locations. In addition, four samples identified as stained were 
analyzed for PCBs and pesticides. 
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The surface soil sample locations are illustrated in Figure 2-4. 
There was a 2- point by 3-point grid at Site 1; a 3-point by 4- 
point grid at Site 2; and a 2-point by 3-point grid at Site 3. The 
opportunity samples were selected in the field during the sampling 
activities. Soils which appeared to be stained or visually 
discolored were selected. The samples were collected at a depth of 
1 to 6 inches and were analyzed for TCL volatile and semivolatile 
organics, TAL metals, cyanide, and PCBs/pesticides. The samples 
were .collected with a stainless-steel trowel and were placed in 
appropriate jars for shipping and analysis. The analytical results 
are discussed in Section 4.0. The chain-of-cus'tody forms are 
provided in Appendix C. 

2.6 Monitorincr Well Installation. 

Monitoring wells were installed to evaluate the impact of the three 
sites on the local groundwater quality and to assess the potential 
vertical and lateral migration of any contaminants. The potential 
vertical migration of the contaminants was investigated through the 
construction of well clusters composed of shallow (49- to 59-foot 
deep) , intermediate (IlO-to 158-foot deep), and deep (198- to 230- 
foot deep) monitoring wells. These yield groundwater quality 
analyses from various depths and define the magnitude and direction 
of local vertical hydraulic gradients. The potential lateral 
migration of contaminants was investigated through the placement of 
wells both upgradient and downgradient from the sites. The results 
of the soil-gas survey and of the temporary wells were used to 
determine the location of the monitoring wells. 

A total of 17 monitoring wells (7 shallow, 7 intermediate, and 3 
deep) were installed at the NWIRP. The location of these 
monitoring wells is provided in Figure 2-5. The shallolw wells were 
drilled with a CME 75 drilling rig. Hollow-stem augers were used 
to advance the borings through the overburden with a minimum 
borehole diameter of 10 inches. The shallow wells were constructed 
to be screened across the water table. The depth of elach well was 
selected so that 8 feet of the lo-foot screen was below the water 
table and 2 feet was above the water table. 

To determine the screened interval for the intermediate and deep 
monitoring wells, a pilot hole was drilled at each well cluster 
with 6-inch outside diameter (OD) hollow-stem augers. Split-barrel 
samples were taken every 10 feet and put in glass jars. Headspace 
readings were taken with a portable photoionizer Wnu) field 
instrument for each sample. A gamma ray logger was run in each 
pilot hole to identify the lithologies present at the non-sampled 
intervals. The screened interval for the intermediate and deep 
wells was determined based upon the results of the gamma ray log 
and the headspace readings. Complete boring logs for all wells are 
included in Appendix D. 
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The intermediate wells were drilled using a Failing F-10 rig. 
Hollow-stem augers were used to advance the borings' through the 
overburden with a minimum borehole diameter of 10 inches. 

The deep wells were also drilled using a Failing F-10 rig. The 
borings were drilled with the mud rotary technique to a depth of 20 
feet above the top of the screened interval. At this depth, the 
mud was pumped out of the borehole, and a reverse--circulation, 
water.rotary technique was used to advance the borehole through the 
interval to be screened to the total depth of the well.. Samples 
were not collected during the drilling of the deep wells due to the 
drilling methods employed. 

The monitoring wells were constructed with a 4-inch-diameter, 
Schedule 40 PVC well casing and OlO-slot PVC well screen. The well 
screens were 10 feet in length, capped at the bottom with a PVC end 
plug. The annular space between the PVC well screen and the 
borehole was backfilled with a clean quartz sand pack composed of 
Morie No.. 1 sand to a height of 3-5 feet above the top of. the 
screen. For the shallow wells, a pellet bentonite seal with a 
minimum thickness of 2 feet was emplaced above the f i:Lter pack. 
For the intermediate and deep wells, a masonry sand seal of 2 to 4 
feet thick was emplaced above the filter pack. A bentonite slurry 
of a minimum 3 foot thickness was emplaced by tremie above the 
masonry sand seal. The remainder of the annulus for all 
intermediate and deep wells and most shallow wells was backfilled 
with a bentonite/cement grout to a depth approximately 3 feet below 
ground elevation. Wells 24S, 27S, and 28s were backfilled with a 
thick bentonite grout. 

All wells were developed a minimum of 48 hours after installation. 
As directed by the New York State Department of Environmental 
Conservation (NYSDEC), an attempt was made to develop each well to 
a water turbidity level of less than 50 NTU. This level was 
achieved at every well but one (HN-29s). In addition, the 
groundwatertemperature, pH, 
development. 

and conductivity were monitored during 
The well development logs are included as Appendix E. 

The shallow wells were developed with a submersible pump. These 
wells, with one exception, developed quickly and to a turbidity of 
less than 50 NTU after a maximum of approximately 500 gallons had 
been pumped. Well HN-29s was the exception. Despite repeated 
effort and the pumpage of more than 1,000 gallons, the turbidity 
readings of this well remained above the upper limit of the 
indicating range of the instrument, or above 200 NTU. 
temperature readings, however, 

The pH and 
indicated that stable conditions had 

been reached. After consultation with the ~onsite NYSDEC 
representative, 
needed. 

it was decided that further development was not 

The intermediate and deep wells were developed through air.lifting. 
These wells, with one exception, 
turbidity of less than 50 NTU. 

developed quickly and to a 
Well HN-281 was the exception. 
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This well required surge-blocking before it developed to a 
turbidity of less than 50 BTU. The amou.nt of water developed from 
the wells was also controlled by the amount of water added to the 
borehole to control running sands during hollow-stem auguring 
and/or the amount of water estimated to have been lost to the 
formation during the reverse-circulation drilling. In all cases, 
the amount of water removed during development greatly exceeded the 
amount introduced during well installation. In general, between 
3,500 and 7,000 gallons of water were pumped from each well during 
development. 

2.7 Groundwatcrr 8lUEDliDq 

Sampling and analysis of groundwater was conducted to determine the 
current level and extent of contamination and to provide data for 
use in the risk assessment and the evaluation of rebmedial action 
alternatives for the Feasibility Study. The groundwater sampling 
was conducted from December 3 through December 11, 1991, and 
included 19 wells: 14 shallow and intermediate wells, 1 USGS well, 
and 4 process wells. The groundwater sampling for the three deep 
wells. was conducted on February 11 and 12, 1992. Monitoring well 
locations are shown in Figure 2-5. 

The groundwater sampling and analysis program and sampling 
procedures are described in the Final RI Work Plan and Quality 
Assurance Plan. 

Field measurements collected during sampling were pH, temperature, 
specific conductivity, and turbidity. These results are provided 
in Appendix E. Groundwater samples were submitted to a Naval 
Energy and Environmental Support Activity (NEESA) approved 
laboratory using CLP methods. All groundwater samples were 
analyzed for Target Compound List (TCL) volatile organics, TCL 
semivolatile organics, Target Analyte List (TAL) metals (total and 
dissolved), cyanide, and hexavalent chromium. Sample log sheets 
for all wells are included in Appendix B. 

In addition to the chemical analysis used for the nature and extent 
of contamination and risk assessment, select samples were also 
evaluated for engineering parameters. Three samples were selected 
from all of the monitoring wells based on the field screening data; 
one sample representing a relatively low level of contamination 
(HN25-I), one sample representing an intermediate level of 
contamination (HN27-I), and one sample representing a high level of 
contamination (HN29-S). These engineering parameters consisted of 
the following -- pH, total dissolved solids (TDS), alkalinity, and 
hardness to evaluate the scaling potential of the groundwater; 
biochemical oxygen demand-5 day (BOD), total organic carbon (TOC), 
and total suspended solids (TSS) -- to evaluate other contamination 
in the groundwater and potential treatment requirements. 

Quality control samples, including field duplicates, trip blanks, 
and rinsate blanks, were collected and analyzed for each sampling 
round as specified in Table 2-7. 
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TABLE 2-7 

DIKESA LEVZL D REQUIRRKRXTS 
#IIIRP, BETHPAGE, NY 

Field Blank 

Trip Blank 

samples from 

ertinent to the project are 
the remaining 

each source water used 

es per sample 
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The analytical results for groundwater sampling are discussed in 
Section 4.0. 

2.8 Surface Water and Sediment Samling 

Two samples of surface water were collected at the site. One 
surface water sample was taken from the influent cooling water 
recharge basin to evaluate potential contamination in process- 
generated wastewaters, and the other sample was collected during a 
precipitation event from the influent storm water discharge 
recharge basin to evaluate the potential transport of contamination 
into the basins via storm water discharge. 

Surface water sampling was conducted on December 4, .L991 following 
a day (December 3) of steady rain. There were intermittent snow 
showers,at the time the sample was collected. The samples were 
submitted to a NEESA-approved laboratory using CLP methods. All 
surface water samples were analyzed for TCL volatile organics; TCL 
semivolatile organics, TAL metals (total and dissolved), cyanide, 
and hexavalent chromium. 

Four sediment samples were collected at the site. Two sediment 
samples were taken in each active basin. A third basin at the site 
was not sampled because it is not currently in use and the sediment 
has been stripped away. Sediment sampling was conduc:ted on August 
27, 1991, and on December 11, 1991. All sediment samples were 
analyzed for TCL volatile and semivolatile organics, TAL metals, 
and cyanide. 

Sampling point locations for surface water and sediment samples are 
illustrated in Figure 2-6. The analytical results for surface 
water and sediment sampling are discussed in Section 4.0. 

Quality control samples including field duplicates, trip blanks, 
and rinsate blanks were collected and analyzed as *specified in the 
Final Quality Assurance Plan and the Final Work Plan. 

2.9 Water-Level Measurements 

Two complete rounds of groundwater-level measurements were taken on 
December 18, 1991, and January 24, 1992, 
the study area 

from 30 wel:Ls throughout 
to better define groundwater flow paths and 

horizontal and vertical gradients. It should be noted that 
groundwater level measurements taken on December 18, :L991, exclude 
wells HN-25D, HN-29D, and HN-08D, which had not been drilled when 
the measurements were taken. 

All groundwater-level readings were conducted using calibrated 
electrical water-level indicators (M-scopes), or <a weighted tape 
measure coated with chalk if moisture on the side of the well 
casing was affecting the M-scope. All measurements were measured 
from a marked point on the top of the PVC well riser pipe. On four 
wells (GM-7S,71,7D,13D), measurements were taken from the top of a 
surf ace casing, which was on top of the well. Geraghty and Miller 
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has provided the necessary information to convert the readings to 
the top of polyvinyl chloride (PVC). All measurements were 
recorded to the nearest 0.01 foot. Measurements for each water 
level round were conducted within a 240hour period of consistent 
weather conditions to minimize precipitation/atmospheric effects on 
groundwater levels. 

Groundwater contour maps developed using these measurements are 
presented in Section 3.0. 

2.10 Horizontal and Vertical Elevation Survey 

Between December 19, 1991, and January 29, 1992, horizontal- 
locations and vertical elevations were surveyed at 17 newly 
installed monitoring wells a previously installed USGS well, 29 
surface soil locations, and 73 soil gas locations. 

Surveying for each well included the elevation (of the ground 
surface adjacent to the well, and the top of tlhe PVC riser. 
Surveying for all other locations was conducted at the spot of the 
sample. Surveying notes are provided in Appendix F. 
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3.0 PHYSICAT, CEARZETERIBTICS OF STUDY AREA 

3.1 Surface Features 

The NWIRP Bethpage is located on Long Island, New York. It is 
located on a relatively flat, featureless, glacial outwash plain. 
The site and nearby vicinity are highly urbanized. Because of 
this, most of the natural physical features have lbeen reshaped or 
destroyed. The topography of the activity is relatively flat with 
a gentle slope toward the south. Elevations range from greater 
than 140 feet (above mean sea level, MSL) in the north to less than 
110 feet (above MSL) at the southwest corner (RGH, 1986). 

The NWIRP is about 108 acres in size. The dominant features at the 
activity are Plant No. 3 (the manufacturing plant) and three 
groundwater recharge basins located at Site 2. The recharge basins 
are each approximately 1.5 to 2.5 acres in area and about 30 feet 
deep. Other notable features at the site are a wastewater 
treatment plant at Site 2, an office building at Site 3, and a drum 
marshaling area at Site 3. 

3.2 Geoloq 

3.2.1 Summary 

The NWIRP is underlain by approximately I., 100 feet of 
unconsolidated sediments that unconformably overlie crystalline 
bedrock. The unconsolidated sediments consist o:f four distinct 
geologic.units that, in descending order, are the Upper Glacial 
Formation, the Magothy Formation, the Raritan C1a.y Member of the 
Raritan Formation, and the Lloyd Sand Member of the Raritan 
Formation. The crystalline bedrock consists primarily of 
metamorphic and igneous rocks including schist, gneiss, and 
granite. The regional dip of the bedrock is to the south and 
southeast. All of the geologic units dip in these directions, 
although to varying degrees (Isbister, 1966). 

The Upper Glacial and the Magothy Formations were penetrated and 
sampled; the Raritan Formation lies below the depth of this 
investigation. The Upper Glacial Formation, which is' about 30 to 
45 feet thick, consists chiefly of coarse sands and gravels. The 
upper Magothy Formation consists chiefly of coarse sands to a depth 
of about 100 feet, below which finer sands, silts, and clays 
predominate. The clay is fairly common but laterally 
discontinuous; no individual clay horizon of regional extent 
underlies.the NWIRP. Two cross-sections (Figures 3-1, North-South 
and 3-2, East-West) illustrate the geological conditions beneath 
the NWIRP. Cross-section locations are illustrated in Figure 3-3. 
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3.2.2 Stratigraphy 

3.2.2.1 Uooer Glacial Formation 

The NWIRP lies on a featureless glacial outwash plain that slopes 
gently to the south. The Long Island region was subjected to 
several episodes of glaciation during the Pleistocene Period that 
resulted in the deposition of two moraines. The! younger, Harbor 
Hill end moraine trends roughly east-west along Long Island's 
northern shore, approximately 10 miles north of the <activity. #The 
older, Ronkonkoma terminal moraine.lies seve.ral miles north of the 
site, trends east-west, and basically bisects Long Island. As the 
glaciers retreated, large volumes of sediment -were transported 
downgradient by meltwater-supplied streams and wlere deposited 
either in intermorainal areas or, south of the Ronkonkoma moraine, 
on large, topographically subdued glacial outwash plains. The 
NWIRP lies upon such an outwash plain (Isbister, 1966; McClymonds 
and Franke, 1972). 

The Upper Glacial Formation (commonly referred to as glacial 
deposits) forms the surface deposits across the entire NWIRP. The 
formation penetrated beneath the NWIRP consists of coarse brown 
sands and gravels. Gravel recovered during onsite drilling 
operations in the split-spoons was as large as 2.5 inches in size. 
Larger pieces were brought to the surface by the hollow-stem 
augers. The gravels occurred either in beds dominated by a coarse 
sand matrix, in thin, discrete gravel beds, or in thicker gravel 
lenses. The base of the glacial deposits (top of the Magothy 
Formation) was defined in the field as the horizon where gravel 
becomes very rare to absent, and variegated finer sands, silts, and 
clays predominate. This agrees with the formation's description as 
reported in the literature (Isbister, 1966). It shaluld be noted, 
however, that the generally coarse nature of both formations near 
their contact often makes their differentiation rather subjective. 

The extensive construction activity that has taken place at each 
site has undoubtedly destroyed the natural stratigraphic profile. 
The surface sediments described as and assigned to the Upper 
Glacial Formation possibly consist of disturbed material in some 
instances. An abandoned septic drainage field, for example, 
underlies a large part of Site 1. Some areas of Site 2 have been 
excavated and/or graded during the construction of the recharge 
basins or the construction and subsequent abandonment of the sludge 
drying beds. The depth of disturbance at these are!as is not known. 
Differentiation between disturbed and natural material was made 
more difficult by the apparent backfilling of the disturbed areas 
with the same glacial deposits. An attempt was made in all cases 
to identify non-native material. 

The combined thickness of the glacial deposits beneath the entire 
Grumman complex is reported in the literature to range between 40 
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to 130 feet (G&M, 1990). The results of the current soil boring 
and well installation program indicate that beneath the NWIRP the 
glacial deposits are generally thinner, and range in thickness from 
approximately 30 to 45 feet (see soil boring and monitoring well 
drilling logs, Appendices C and D). 

The base of the glacial deposits (the contact with the Magothy 
Formation) is an irregular and undulating, unconformable surface 
formed by the large-scale erosion and/or deposition of sediments by 
glacial outwash streams (Isbister, 1966). This relationship is 
apparent at location HN-25. Here, abundant gravels <were 
encountered to depths 'of 45 feet, whereas at a looation only 
several hundred feet away (HN-26), and along strike, the base of 
the gravel was at a depth of 26 feet. 

Another characteristic of glacial outwash deposits is their lateral 
heterogeneity. Again, this is clearly seen at location HN-25. As 
stated, a thick gravel lense was encountered to a depth of 45 feet. 
This lense was such a hindrance during drilling operations that 
several boreholes had to be abandoned. A successful borehole was 
completed approximately 30 feet east of the original borehole, 
where little gravel was encountered. The origin of these 
stratigraphic units is unknown, but it is hypothesized that the 
gravel lense is a Pleistocene channel point-bar or braided stream 
deposit. 

3.2.2.2 Mauothv Formation 

The Magothy Formation regionally consists of "interbedded gray, 
buff, and white fine sand and clayey sand and black, gray, white, 
buff, and some red clay." (Isbister, 1966) The drilling program at 
NWIRP confirms that the local lithology is similar to thle regional 
description, with the addition of numerous silty intervals. 

A general lithologic trend observed in the Magothy Formation during 
the drilling program is a decrease in average grain size with 
increasing depth; The upper Magothy is chiefly composed of thick 
beds of fine to coarse sands to a depth of about 100 feet. Below 
this depth, the relative abundance of finer-grained sediments 
increases sharply, and the formation is composed of fine to medium 
sand, silt, and clay. The coarser grained sands are relatively 
rare and occur in thinner, more discrete beds. Ra.ther than 
exhibiting a continuous or "blanket sand" type geometry, these 
sands are found in lenses distributed throughout the fin'er grained 
matrix. Gravels are relatively rare to absent throughout the 
entire Magothy section. 

Although fine-grained sediments are common within the Magothy 
Formation, no clays of lVactivity-widell extent were penetrated to 
the depths of this investigation, or 250 feet (see cross--sections, 
Figures 3-l and 3-2). For example, in the southern part of Site 1 
(locations HN28 and HN29), an extremely dense and hard clay occurs 
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at a depth of approximately ,100 feet. This clay is absent in the 
northern part of Site 1 (location HN27), which is only several 
hundred feet to the north. A very sticky clay occurs; at a depth of 
about 120 feet in HN28, but it is absent at HN29, which is along 
strike and only a short distance away. 

As will be discussed in Section 3.3, the lack of any clay layers 
with regional extent has significant hydrological significance 
because it interconnects the glacial deposits and a:Ll horizons of 
the Magothy Formation, at least to the depth limits of this 
investigation. 

The Magothy Formation has a reported thickness beneath the NWIRP of 
approximately 600 feet. The basal Magotby consists of a highly 
permeable and productive gravel. This horizon was not penetrated 
or sampled in this investigation (Isbister, 1966; G&M, 1990). 

3.2.2.3 Raritan Formation 

The Raritan Formation underlies the Magothy Formation at subsurface 
depths of about 700 - 1,100 feet beneath the NWIRP. The formation 
lies completely below the depths of investigation for this study. 
Regionally, the Raritan Formation is composed of the Raritan Clay 
(about 100 to 150 feet thick) and the underlying Lloyd Sand Member 
of the Raritan Formation (about 300 feet thick) (Isblister, 1966). 

3.3 Hvdroaeolouv 

3.3.1 summary 

The Upper Glacial Formation, the Magothy Formation, and the Lloyd 
Sand Member (Raritan Formation) are regional aquifers. The 
principal aquifers of concern in this investigation are the Upper 
Glacial and Magothy aquifers because of their shallow depths. The 
Magothy aquifer is the major source of public *water in Nassau 
County. The Lloyd Sand is not widely exploited because of its 
depth. In addition, the Lloyd Sand is isolated from the shallower 
aquifers by the Raritan,Clay confining unit (RGH, 1986; G&M, 1990). 

The water table beneath the NWIRP occurred completely within the 
Magothy Formation in December 1991. The magnitude of the seasonal 
water table fluctuation beneath the site is unknown, but it is 
unlikely that the water table rises to the Upper Glaci'al Formation. 

The geologic and hydrologic information obtained from this study 
indicate that the Upper Glacial and upper Magothy aquifers beneath 
the NWIRP are interconnected and may be considered a common 
aquifer. This confirms the fact that the site-specific geology is 
similar to the regional geology, as described in published reports. 
Groundwater in this aquifer occurs under water-table or unconfined 
conditions. The number and thickness of clay lenses increase with 
depth within the Magothy, but the horizontally discontinuous nature 
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of these units prevents any one of them from functioning as an 
aquitard or semiconfining unit. 

The groundwater beneath the NWIRP predominantly flows to the 
southwest and, to a lesser extent, to the south. The flow is 
greatly influenced by the groundwater mounding that oc:curs at the 
recharge basins and the groundwater withdrawal at the numerous 
facility wells. The wells have the potential to significantly 
change the local flow pattern. These wells operate on an irregular 
basis and in various combinations, which makes their influence on 
the local flow regime at any particular time difficult to predict. 

The horizontal hydraulic gradient varies throughout the NWIRP due 
to the recharge basins and facility wells. The averaqre hydraulic 
gradient calculated across the activity is about !5.3 feet/mile, 
which is significantly lower that the published regional gradient 
of 10 feet/mile. The average linear velocity of the groundwater at 
the water table is estimated to range from 0.2 ft/day to 0.9 
ft/day, which is significantly less than the previously estimated 
50 to 70 ft/day (see Appendix G for calculations). 

The NWIRP occupies an area of recharge. Vertical hydraulic 
gradients are in a downward direction, but are very low. This 
agrees with previously published regional data. 

3.3.2 Aquifer Characteristics 

Although considered a common aquifer at NWIRP, the hydrologic 
characteristics of the Upper Glacial and Magothy aquifers are 
discussed individually in this section because hydrologic data for 
these aquifers are reported separately in the literature. 

The water table beneath the NWIRP occurred completely within the 
Magothy Formation in December 1991 (Figures 3-l and 3-2). The 
magnitude of the seasonal water table fluctuation is unknown, but 
it is unlikely that the water table rises to the Upper Glacial 
Formation. Regionally, the seasonal .water table variation is 

.reported to be approximately 4 feet (Isbister, 1966). 

Although not the primary service of potable water for the area, the 
Upper Glacial aquifer is an important source of potable water in 
Nassau County; well yields as high as 1,100 gallo:ns per minute 
(gpm) have been reported. The glacial deposits are characterized 
by a high primary porosity and permeability; the porosity is 
reported to exceed 30 percent. The estimated average values of 
hydraulic conductivity and transmissivity for the outwash deposits 
in the Bethpage area are 2,000 gallons per day per square foot 
(gpd/ft2) and 100,000 gallons per day per foot (gpd/ft), 
respectively. Although the water table beneath the NWIRP lies 
below these deposits, the high permeability of the glacial deposits 
allows for the rapid recharge of precipitation to the underlying 
Magothy (Isbister, 1966; McClymonds and Franke, 1972). 
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The Magothy aquifer is the major source of public: water in Nassau 
County. The most productive water-bearing zones are the 
discontinuous lenses of sand and gravel that occur within the 
siltier matrix. The major water-bearing zone is the basal gravel. 
The NWIRP facility wells produce from the Magothy (see Table 3-l 
and Figure 3-4). These wells, which are between 357 and 560 feet 
deep I each have a capacity of 1,200 gpm. Acco:rding to Grumman 
personnel, the wells often are pumped near capacity (G&M,1990). 

The average hydraulic conductivity of the Magolzhy aquifer decreases 
in a southeastward direction as it thickens and the coarser grained 
lenses become thinner and less persistent. 
transmissivity, however, 

The average 
tends to increase in this same direction 

due to the abrupt thickening of the aquifer. The estimated average 
values of hydraulic conductivity and transmissivity for the Magothy 
in the Bethpage area are 420 gpd/ft2 and 250,000 gpd/ft, 
respectively (G&M, 1990; Isbister, 1966; McClymond's and Franke, 
1972). 

The Upper Glacial and the Magothy aquifers are commonly regarded as 
a common aquifer. One reported pump test in Hicksville, New York, 
a short distance from the study area, showed hydraulic 
interconnection between the glacial outwash deposits and the 
underlying deposits of the upper Magothy Formation (Isbister, 
1966). 

The site-specific lithologic and hydrologic information obtained 
from the current drilling program indicates that the Upper Glacial 
and Magothy aquifers beneath the NWIRP are similarly interconnected 
and function as a common aquifer. The gravels and1 coarse sands of 
the Upper Glacial aquifer are in direct contact with the permeable 
sands of the Magothy aquifer. There was no evidence of any clay 
layer or finer grained interval that could have served as even a 
local aquitard or semi-confining layer (see soi:L boring and 
monitoring. well drilling logs, Appendices C and D, and geologic 
cross-sections, Figures 3-l and 3-2). 

The static water levels of the NWIRP monitoring wells, as measured 
on December 18, 1991, are. presented in Table 3-2. :Note that for 
any particular cluster, the static water elevations for the shallow 
and intermediate wells vary from 0.01 feet to ajbout 5 feet, 
indicating highly variable vertical gradients. According to one 
published report, the potentiometric surface of confined aquifers 
in central Long Island is typically 30 to 40 feet below the water 
table (McClymonds and Franke, 1972). The water ILevel elevations 
for the NWIRP wells, therefore, appear to confirm that both the 
Upper Glacial and upper Magothy aquifers are unconfined and 
function as a common aquifer. 
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TABLB 3-l 

WBLLB LOCATED OR NUIRP PROPERTY 
(8BB FIGURE 3-4 FOR URLL LOCATIONS) 

NUIRP, BBTEPAGB, NY 

NY STATE GRUMMABI DBPTB SCRBBBBD CAPAC!ITY 
ID ID mm IltTBRvAs 

(Pm 
7536 9. 436, 375-436 

7535 8 357 280-290 
305-357 

7636 I 10 373 I 312-373 I 1200 1 Magothy 
7637 11 490 429-489 1200 ! Magothy 

8454 I 13 560 I 499-560 1200 1 Magothy 

8643 14 467 416-467 1200 ! Magothy 
I 
I 8816 I 15 I 500 I 450-500 I 1200 I Masothv 
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NA = N 

TARLR 3-2 
GROUNDWATER ELRVATIO#S 
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The degree of confinement within the Magothy aguif'er is reported to 
generally increase with depth due to stratification and the 
increasing presence of clay and silt. These finer grained 
sediments occur in lenses that are laterally discontinuous and 
individually do not constitute confining layers, but their 
cumulative effect through a thick vertical sequence is believed to 
significantly impede groundwater movement (Xsbister, 1966; 
McClymonds and Franke, 1972). 

As discussed, the intermediate and deep drilling programs at NWIRP 
confirm both the regional trend of an increase in silts and clays 
with depth within the Magothy and the irregular distribution of 
these lenses. Three intermediate wells (HN-241, HW-281, and HN- 
301) are screened just below significant clay layers) (Figures 3-1 
and 3-2). Well 281 may even be considered as screened in a sand 
lens within a particularly clayey or fine-grained interval. As 
discussed'above, however, the static water level elevations between 
these intermediate wells and the shallow wells of the same clusters 
are very similar (0.37 feet, 0.72 feet, and 0.59 feet, 
respectively), indicating unconfined conditions amd hydraulic 
communication between the sands. 

3.3.3 Groundwater Flow Characteristics 

3.3.3.1 Horizontal Flow 

Most of Long Island is bisected by an east-west tr'ending, regional 
groundwater divide. The NWIRP lies to the south of this divide. 
Groundwater beneath the site flows in a generally southward 
direction, toward the Atlantic Ocean. Most published data indicate 
that local groundwater flow is to the south and southeast. 
Geraghty and Miller, however, in its work plan for the surrounding 
Grumman complex, reported that recent data from local sources 
indicate a consistent horizontal flow direction to the south and 
southwest (Isbister, 1966; G&M, 1990). 

The groundwater flow paths beneath the NWIRP and adjacent grounds 
are illustrated in Figures 3-5, 3-6, 3-7, and 3-8. Flow directions 
were determined through the static water elevations of the 
monitoring well network and were calculated for the water table 
(Figures 3-5 and 3-7) and the intermediate zone (ILOO- to 150-foot 
depth) of the Magothy Formation (Figure 3-6 and 3-8) for December 
1991 and January 1992. The iso-elevation lines were generated via 
direct interpolation between individual data points. 

The groundwater flow dynamics beneath the NWIRP are complex. Seven 
deep (357, to 560 feet) production wells, each with a capacity of 
1200 gpm, are located on the NWIRP (see Table 3-1 a:nd Figure 3-4). 

. 
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Nine others are located both up- and downgradient of the NWIRP on 
Grumman property. According to plant personnel, ,these wells 
operate on a pressure-controlled, as-needed basis. Therefore, any 
particular well may be turned on and off at frequent: intervals, or 
may be turned on or off for extended periods. The resultant cones 
of depression formed by the possible well-usage combinations make 
local variations in the overall groundwater flow pattern difficult 
to predict. 

The local groundwater flow pattern is also greatly influenced by 
the recharge basins located on the NWIRP. Here, the groundwater 
pumped by the facility. wells is recharged to the aquifer through 
the recharge basins. The basins additionally receive storm runoff 
drainage. This influx of large quantities of water creates a 
"moundingI or local high, of the water table. The amount of water 
recharged through these basins is dependent on the amount of water 
withdrawn by the wells (generally greater in warmer weather) and 
the amount of precipitation. 

The water-table configuration beneath the NWIRP is illustrated in 
Figures 3-5 and 3-7. The dominant direction of shallow groundwater 
flow is to the southwest and, to a lesser extent, to the south. 
Some radial flow from the mounding may introduce a minor component 
of eastward flow to Site 2 and westward flow to Site .3, but this 
most likely does not persist for any appreciable distance. The 
flow beneath Site 1 is dominantly to the southwest and south. 

The horizontal gradients across the NWIRP are very ILow. As would 
be expected, the highest gradients are located near the recharge 
basin. The gradient across the site, as measured from well GM-8S 
in the north to GM-13s in the south, is approximately 5.3 feet per 
mile. This is much lower than the reported regional gradient of 10 
feet per mile (Isbister, 1966). 

The average linear velocity of the groundwater at the water table 
is approximately 0.9 ft/day in the glacial deposits and 0.2 ft/day 
in the Magothy' Formation (Fetter, 1988). These values were 
calculated using the average hydraulic conductivities reported 
earlier and an assumed effective porosity of 30 percent. Both 
average linear velocities are several orders of magnitude lower 
than the 50 to 70 ft/day predicted in the Initial Assessment Study 
(RGH, 1986). 

The groundwater flow (potentiometric surface) within the Magothy 
Formation (subsurface depth of 100 to 150 feet) is illustrated in 
Figures 3-6 and 3-8. The flow at this depth is apparentPy affected 
by both the well pumpage and the recharge basins. The groundwater 
beneath Site 1 and Site 2 flows in a predominantly south- to 
southwestward direction, similar to the flow at the water table. 
Groundwater beneath Site 3, however, exhibits a strong westward 
component due to the apparent effects of pumping at well 8454. 
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As discussed, the Grumman facility wells may operate in many 
possible combinations. Because of this, the groundwater flow 
directions may vary locally, and any flow analysis can only be 
considered as representative for that particular time. For 
instance, neither well no. 7636 nor Well no. 7637 was operating on 
December 18, due to low demand. Had they been pumping, the 
groundwater beneath Site 3 would have most likely have exhibited a 
much stronger component of southward, or regionally downgradient, 
flow. 

The horizontal gradients within the Magothy aquifer vary in 
magnitude across the NWIRP. As evident from Figure 3-6, they are 
greatest near points of discharge and recharge. The gradient 
across the site away from these points (as measured from well GM-81 
in the north to GM-131 in the south), 
mile. 

is approximate1.y 5.3 foot per 

3.3.3.2 Vertical Flow 

The static water elevations for the well clusters at the NWIFW 
(Table 3-2) indicate that the activity occupies an area of 
groundwater recharge. The vertical gradients at each site are in 
a downward direction, but are very low. As would be expected, the 
steepest gradients are located near points of recharge or discharge 
(well cluster GM-6, for example). The low vertical gradients 
beneath the activity are consistent with the regional pattern as 
reported in the literature (Isbister, 1966). 
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The nature and extent of environmental contamination at the 
Bethpage NWIRP site is discussed in this section. The validated 
analytical data generated during the 1991 Remedial Investigation 
provide the basis for this discussion. The complete analytical 
data base to date is included as Appendix H. The remainder of this 
section is structured by site and by the types of investigative 
activities at each site. Section 4.S presents the results of the 
investigation at Site 1. Similarly,. Section 4.2 and Section 4.3 
present the results of the investigations for Sites 2 and 3, 
respectively. 

4.1 Former Drum Marshalincr Area (Bite 1) 

4.1.1 Soil-Gas 

Soil-gas sampling was done to help define the extent of volatile 
organic contamination and to assist in the selection of sampling 
locations. The analysis included the parameters of l,l- 
dichloroethene (l,l-DCE), trans-1,2=dichloroethene (t-1,2-DCE), 
l,l-dichloroethane (l,l-DCA), cis-1,2-dichloroethene (c-1,2-DCE), 
l,l,l-trichloroethane (l,l,l-TCA), trichloroethene (TCE), and 
tetrachloroethene (PCE). Of these parameters, TCE and PCE were 
used as indicator chemicals. The concentrations referred to in 
this section are a sum of these two concentrations. Soil-gas 
sampling locations and results are presented in Figures 4-l and 4- 
2. 

Site 1 contained the highest soil-gas readings of the three sites 
(see Table 4-l for soil-gas results at.Site 1). DCE readings were 
as high as 728 ug/l in the deep samples and 832 ug/l in the shallow 
samples. Total TCE+PCE readings were greater than 100 ug/l. The 
high concentration readings in the shallow samples are located at 
the former drum marshaling area. This may be a result of surface 
spills. The high concentrations in the deep samples occur in the 
former drum marshaling area and downgradient of the former drum 
marshaling.area. This may be due to outgassing of a plume that has 
migrated downgradient. One interesting result is the relatively 
"clean" analysis at location 110. This point corresponds to the 
most contaminated shallow groundwater sampled by either the 
temporary well points or the permanent monitoring wells. It is 
hypothesized that the numerous thin, clayey intervals at this 
location (as observed in the borings) may prevent the upward 
migration of the gas-phase contaminants. 

QA/QC samples are also presented in Table 4-l. Analysis of the 
field control sample (blank) and laboratory blank results indicated 
minimal background contamination. The duplicate results were 
generally within +/- 30%. These results indicate that the data is 
of relatively good quality. 
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4.1.2 Temporary Monitoring Wells 

Ten temporary wells at Site 1 were sampled and analyzed for 
volatile organics including vinyl chloride, l,l-DCE, t-1,2-DCE, 
l,l-DCA, c-1,2-DCE, l,l,l-TCA, 1,2=dichloroethane (:L,2-DCA), TCE, 
and PCE. The locations of the temporary monitoring wells are 
presented in Figure 2-2. A summary of the organic contaminants 
detected at Site 1 is provided in Table 4-2. 

As evidenced on the above-referenced table, groundwater at Site 1 
had the highest concentration readings and greatest number of 
contaminants detected in temporary wells at .the NWIRP. Site 1 also 
contained the two most contaminated wells: G-110 (located 
downgradient of the Site 1), and G-121 (located in the middle of 
the site). PCE was present at a maximum concentration of 7,700 
ug/l in temporary well G-121. It was also found at c!onc:entrations 
greater than 700 ug/l in temporary wells located in the former drum 
marshaling area and in the downgradient direction. TCE was present 
at a maximum concentration of 1,900 ug/l in well G-12.3. It was 
also found at concentrations greater than 100 ug/l in temporary 
wells located in the former drum marshaling area and in the 
downgradient direction. l,l, l-TCA was present at a maximum 
concentration of 5,400 ug/l in temporary well G-110. It was also 
present at concentrations greater than 100 ug/l in the former drum 
marshaling area and in the downgradient direction. c-1,2-DCE was 
present at a maximum concentration of 1,600 ug/L in well G-110. It 
was also present at concentrations greater than 1010 ug/l in 
temporary wells located in the source area. l,l-DCA was present 
at a maximum concentration of 630 ug/l in temporary well G-110. It 
was also present at concentrations of greater than 100 ug/l in the 
former drum marshaling area and in the downgradient direction. 
l,l-DCE was present at a maximum concentration of 100 ug/l at 
temporary well G-110. It was also found in lesser concentrations 
in the former drum marshaling area and in the downgradient 
direction. 

4.1.3 Subsurface Soils 

Subsurface soil sample locations are presented in Figure 2-3. 
Table 4-3 presents the distribution of organic chemicals in 
subsurface soil. Low-level volatile organic chemicals (VOCs), 
especially TCE and PCE, were detected. Figures 4-3, 4-4, and 4-5 
illustrate the subsurface distribution of detections of TCE, PCE, 
and l,l,l-TCA. For the 3-foot depths of SB-113, SB-119, and SB- 
121, PCE was detected at 25 ug/kg, up to 4,800 ug/kg, and up to 26 
w/kg, respectively; it was also detected at 12 ug/kg alt the 19- 
foot depth of SB-119. TCE at the 3-foot depth of SB-119 was 
detected at 200 ug/kg. Sample SB-119 was located in former drum 
marshaling area no. 2. In general, concentrations of compounds in 
samples obtained at 19 feet were not significantly greater than 
concentrations at 3 feet. There appears to be overall trace to 
low-level chlorinated ethene contamination at Site 1. 

4-6 



c 

TABLE 4-2 

U - Undetected 
11DCE = 1,1-dichloroethene 
tl2DCE = tram-1,2-dichloroethene 
11DCA = l,l-dichloroethane 
cl2DCE = cis-1,2-dichloroethene 
111TCA = l,l,l-trichloroethane 
TCE = trichloroethene 
PCE = tetrachLoroethem 
vc = vinyl chloride 
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TABLE 4-3 

B AI0 DISTRIMIW DF -FACE 8IL CWTMIMIITS 
SITE 1 - DRauc <rrg/kg) 

INIRP, BEnPAt& NY 

Backgrowd soil concentrations are provided in Table h-4. 
l Upper 95% confidence Limit (UCL) cm arithmetic average, or sisxisun if UCL exceeds umxisw detected. 

= Not Detected 
CROL = Contract Required Ouantitation Limit 
P = Present 
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PCBs were tentatively identified at one location at.Site 1 (121, 3- 
foot depth). Phthalate, which are plasticizers and are! also common 
environmental contaminants as well as common blank contaminants, 
were detected at low concentrations at one location at Site 1. 
PCBs as TICS are used mainly on a confirmation basis. TICS are not 
appropriate for quantitative risk assessment because their 
identities and quantities are uncertain (quantities may vary by an 
order of magnitude). Those PCBs and phthalate that were 
confidently identified are addressed quantitatively in Section 6.0. 
The TOX profiles in Appendix I contain quantitative information 
about the toxicity of PCBs and phthalate. 

Chlorinated solvents were detected at trace levels in background 
soil samples (See Table 4-4). PAHs were also detected in 
background soil samples, up to approximately 7000 ug/kg. 

Since inorganic parameters 
typically a 

are commonly found in most soils, 
background concentration for each chemical is 

determined. Table 4-5 presents the results of background 
(subsurface) soil inorganic analyses. All background samples were 
located north (upgradient) of the three sites. The mean, standard 
deviation, and maximum results for each element are shown. Also 
shown is the 95% upper confidence limit ["B", which equals mean + 
(1.645) (standard deviation)]. The maximum and B values are then 
compared to onsite inorganic soil results. Results rejected during 
data validation were not used. These comparisons will be used in 
Section 6.0 in the selection of the chemicals of concern. 

Table 4-6 displays inorganic analytical results for subsurface soil 
at Site 1. The highest-concentration sample in Site 1 was one of 
a field duplicate pair at SB-121; 
center of Site 1, 

this was located roughly in the 

However, 
southwest of the former drum marshaling areas. 

the high arsenic result and the high result for cyanide in 
SB-119 are also notable. 
No. 2. 

SB-119 is located at drum marshaling area 

4.1.4 Groundwater Data 

The monitoring well sample locations are displayed on :Figure 2-5. 
For.Site 1, monitoring HN-27 and, to a limited extent, HN-26 served 
as the upgradient monitoring wells. 
and, to an extent, 

Monitoring well HN-28, HN-29, 

wells. 
the USGS well served as downgradient monitoring 

The results of the organic analyses of monitoring wells are 
presented in Table 4-7. Groundwater contamination by the VOCs TCE, 
l,l,l-TCA, and PCE is illustrated in Figures 4-6, 4-7, and 4-8 for 
shallow-screened wells and in Figures 4-9, 4-10, and 4-11 for wells 
screened at intermediate depths. The isoconcentration lines were 
generated via direct interpolation between individual data points. 
The distribution of organic contaminants detected above maximum 
contaminant levels (MCLs) is displayed on Figures 4-12 and 4-13. 
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PAH = Polynuclaar aromatic hydrocarbon 
TIC = Tentativeiy 4dentified ccnpoud 
l = A blank indicates that the conpound mas not detected 
CRPL = Contract Required Ouantitation Limit 
J = Estimated 
P = Present 
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TAME 4-5 

fJMUMUm WFAQ ODIL RESUTS - IrolGAIIcs (s/b) 
mIIRP* mIPh6E, NY 

P 
I 

!G 

MEAN * Arlthmtic mean 
“JiD = Standard devfation, with n-l samples 

o( = ~axhun reported backgrand 
B = 95% &Per Conffdence Limit [(MEAN + (1.645) l (STD)) 
NC = Not calculated 
CRDL = Cmrw Rcgulred Detectfar Limit 
l 

RWorted mm&w is 112 detection limit; used for non-detects when at least 0t-m other report& result Is posltfvcly detected. 
IDL = lnstrwent Dctcctlm Llmlt 



TABLE 4-6 

V AJO DISTRIBUTIW DF WBSI.RFAII SDIL aBIT~IIlMIIlS 
SITE 1 - INwlaaIC cwkg> 

NWRP, BETRPAGE. NY 

Carxntmtian Rqmaentativc 
Cuantmtie 

Background soil concentrations are provided in Table C-5. 
l Upper 9% confidence Limit (UCL) on arithmetrc average, or maxinun if UCL exceeds maxinun detected. 
ND = Not Detected 
CRDL = Contract Required Detection Limit 
IDL = lnstrunent Detection Limit 
J = Estimated Value 
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From this data, it can be seen that chlorinated ethenes and ethanes 
were detected in most of the shallow and intermediate wells. Most 
notable at Site 1 were concentrations of TCE ranging up to 1,100 
w/l, concentrations of PCE ranging up to 3,600 w/l, 
concentrations of 1,2-DCE ranging up to 3,600 ug/l, concentrations 
of 1,1'-DCE ranging up to 250 ug/l, concentrations of l,l,l-TCA 
ranging up to 10,000 ug/l, and concentrations of l,l-DC'A ranging up 
to 880 ug/l. Most of these maximum concentrations were reported in 
HI?-29s, which is located in the southwestern part of Site 1. 
Concentrations of chlorinated ethenes and ethanes of several 
hundred ug/l were reported for RN-28S, which is located in the 
southeastern portion of Site 1. These wells are located south and 
hydraulically downgradient of the former drum marshaling areas, 
where significant VOC soil contamination was reported. 

Generally, VOCs are greater in shallow wells than in the 
intermediate wells. Some VOCs were detected infrequently, 
including ethylbenzene. The ethylbenzene and xylenes, along with 
substituted phenols and PAHs, were all detected in RN-29s. It is 
unusual to find PARS in groundwater; usually, they are assumed to 
be contained in the sediment (or oil) fractions of a monitoring 
well sample. Only one other well yielded PARS (the USGS well). 
All PARS were detected at trace concentrations in the southern part 
of Site 1. 

A comparison of volatile organic results in the deep monitoring 
well (RN-29D) at Site 1 and the corresponding intermediate 
monitoring well (RN-291), found slightly higher concentrations of 
several volatile organics (and particularly l,l,l TCA at 48 ug/l) 
in the deep monitoring well as compared to the intermediate 
monitoring well (l,l,l TCA at 2 ug/l). This monitoring well is 
considered a downgradientmonitoring well for Site 1 as well as for 
NWIRP. This finding indicates that groundwater contamination may 
be present at greater than 250 feet at this site. It should be 
noted that deep contamination was observed in the production wells 
at Site 3. Also, since higher concentrations are found at a 
greater depth, it is possible that there is a second deeper 
groundwater. plume at Site 1. Groundwater in a single upgradient 
deep monitoring well at Site 2 (RN-8D) was found to have similar 
concentrations as the intermediate monitoring -well at this 
location, thereby supporting the possibility of #a second deeper 
plume. The relative significance of this potential second deep 
plume compared to the shallow plume cannot be determined because 
the depth of groundwater contamination in this area has not been 
defined and it is possible that higher concentrations of volatile 
organics are present at still greater depths. It is also possible 
that groundwater is contaminated at all depths with the highest 
organic concentrations occurring at the shallow depths. 

TICS were detected in almost every well. TICS included PARS, 
substituted benzenes, alkanes, substituted phenols, chlorinated 
ethenes, and carboxylic acids. Quantitative risk assessment is not 
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performed for TICS because the identities and quantities of TICS 
are uncertain. The quantities of TICS may be estimated, but these 
numbers are not appropriate for quantitative risk assessment since 
they may be over or under estimated by an order of magnitude. 
Those PAHs, benzenes, chlorinated ethenes and substituted phenols 
that were confidently identified are addressed quantitatively in 
Section 6.0. The TOX profiles in Appendix I contain quantitative 
information about the toxicity of chemicals from these classes of 
compounds. 

Also included in Figures 4-6 through 4-11 are data collected during 
the Grumman Phase 1 RI.' The combination of this data with the Navy 
data indicates that the contaminated groundwater plumes from Sites 
1 and 3 merge below Plant 3. Also, the shallow groundwater 
contamination associated with Sites 1 and 3 end near the Long 
Island Railroad. At the same location and along the railroad 
toward areas southeast of Site 1, similar groundwater contamination 
is detected in the intermediate monitoring wells, indicating that 
the contaminated groundwater may have migrated into this zone. 
This downward migration ,of contaminants could be a result of 
production well operation (with screened intervals approximately 
500 feet below the surface) and/or the effects of precipitation 
infiltration. 

Further downgradient, near the runways, the intermediate 
groundwater contamination decreases significantly, indicating that 
either this distance is the extent of the bulk contamination 
migration in this direction or that the contamination has continued 
to sink in the aquifer, potentially toward the production wells. 
Increased groundwater contaminant concentrations are again found 
near Grummans recharge basins at the southern boundary of the 
property. 

Both filtered and unfiltered groundwater samples were olbtained from 
onsite wells. The unfiltered inorganic results are presented in 
Table 4-8. These are the data which will be used in the 
quantitative risk assessment, in accordance with EPA policy. 
However, 
sediment, 

many monitoring wells contain significant amounts of 
which may result in overestimation of risks from metals 

in groundwater. Therefore, filtered results are also presented 
(see Table 4-9) and will be referred to as needed. The 
distribution of inorganics above MCLs or health-based levels in 
unfiltered monitoring wells is shown in Figures 4-14 alnd 4-15. 

It can be seen from a comparison of Tables 4-8 and 4-9 that there 
are significantly lower concentrations of most metals' in the 
filtered samples. Some inorganics, such as beryllium, cobalt, 
mercury, and nickel, were detected in the unfiltered samples but 
were not detected in the filtered samples. 
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CPDL = l-,-,n+rlr, 0 ^_.. :---I --A --.I..YCL ny~~8~ uerrciion Limit 
ID1 = Instrunent Detection Limit 
J = Estimated 

TABLE i-9 

POSITlVE DETECTIMS OF FILTERED IRtJRGAylC -TER CUITAMIIIANTS 
SITE 1 <Irp/l) 

INIRP, RETIPAGE, IIN YORK 

Chmicsl CRDL IDL 

ALuninun 200 25.0 

Arsenic 10 1.0 

HY-27s 
tipwad) 

HW-28sa 
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Results for total Chromium and hexavalent chromium are presented in 
Table 4-8. Because the proportions of trivalent and hexavalent 
chromium in the total chromium cannot be accurately determined, 
both the total and hexavalent results are given. For purposes of 
risk assessment, chromium will be assumed to be hexavalent where 
hexavalent chromium was not analyzed. Total chromium will be 
treated as trivalent, and hexavalent chromium will be treated as 
hexavalent in the risk assessment for groundwater. Although this 
will result in some overestimation of risk, the toxicity of 
trivalent chromium is low enough, especially relative to hexavalent 
chromium, that its impact on the quantitative assessment will be 
negligible. 

Notable results in unfiltered monitoring wells include beryllium in 
HN-27s (2.9 ug/l) and HN-29s (2.8 ug/l); cadmium in HN-27s (392 
Y/l); chromium in HN-27s (169 ug/l), USGS (85.7 ug/l), and HN-281 
(59.2 ug/l); iron in USGS (125,000 ug/l), HI?-29s (93,000 ug/l), and 
HN-27s (106,000 ug/l); lead in USGS (124 ug/l); vanadium in HN-29s 
(419 ug/l). Notable results in filtered samples include cadmium in 
HN-27s (91 ug/l); chromium in HN-281 (56.7 ug/l); and thallium in 
HN-29s (1.7 ug/l). There is no clear pattern or definable plume of 
inorganic contamination, although inorganic concentrations were 
highest in HN-27s and HN-29s. 

The concentration of the inorganics in the deep monitoring well as 
compared to the intermediate monitoring well are generally similar 
or lower. This indicates that inorganic contamination is limited 
to the shallow groundwater. 

4.1.5 Burface Soils 

Seven surface soil samples were obtained at Site K. Sampling 
locations were selected based on historical information regarding 
site chemical handling and disposal activities. Surface soil 
samples were collected at points on a relatively uniform, 300-foot 
by 300-foot grid and at one field-determined, opportune location. 

Sample locations are displayed in Figure 2-4. The analytical 
results for the surface soil samples are summarized in Tables 4-10 
and 4-11, which provide evidence of organic and inorganic 
contaminants, respectively. In general, trace to low levels of 
VOCs were detected in surface soil samples. The highest reported 
concentrations of these compounds occurred in a sample from the 
western part of Site 1 (PCE up to 51 ug/kg, TCE up to 11.5 ug/kg). 
The distribution of TCE and PCE in the surface soils is illustrated 
in Figures 4-16 and 4-17. The isoconcentration lines were 
generated via direct interpolation between individual data points. 
Another primary site contaminant, l,l,l-trichloroethane (l,l,l- 
TCA) , was not detected in surface soils. 
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TABLE h-10 

-CE Ay) DISTRIRUTIQI OF SLIIFACE SUIL QllTMIYAYnS 
SITE 1 - ORGANIC wJ/ks) 

IIUIRF, sElHPAGE, IIT 

bhder Positive 

Huciu Positive 
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II I I =L lkrbw Positive 
I 

Muiu 
I 

Location of 
Detectim/ Podtivt lhxiu I bmmentrtin II 

sqles Amlyrsd Detection Cancmtr8tim 

Ben20 Ii31 pyrene 330 717 620 SSl(u 

hdenotl,2,3-c,dlpyrene 330 7/7 430 SSlD4 

Dibenzta,hlenthrncm 330 217 15DJ SSlDl 
I I II Benzo~g,h,ilpcrylene 1 I 330 1 1 7/7 I 420 I 

II F lwrm 1 330 1 2/7 I 41J ! SSlD4 I II 

II PCBs (TICS) I I 7/7 I P I SSltn I - II 

Beckgrand soil concentrations are presented in Table 4-4 
* Upper 95% confidence Limit (UCL) on arithmetic average, or nnximun if UCL exceeds maxiuum detected. 
ND = Not Detected 
TIC = Tentatively Identified Canpand 
PCB = Polychlorinated Biphenyl 
CRPL = Contract Rquired Puentitation Limit 
J = Estimated 
P = Present 
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TAME 4-11 

B Ay) DISYRIUUYIOI OF SLllFAQ SOIL CCUYAMUllY!5 
SIlEl- 1laRGuI1c mma) 

w1RP, BEnPAGE, NY 

Caratntim 
Rm 

Location of 
Maxi- 

Cmcmtntim 
Representative 
Cmcatratid 

ss106 46.6 

Yickel 8 4.8 6/7 6.5J-19.2J 55016 

Silver 2. 0.18 517 ND-6.3 

Vanadiun 10 3.7 6/7 13.7J-39.3J ss103 

Cyanide 2 2.0 l/7 ND-S.4 ss106 

Backgrowd soil concentrations arc presented in Table 4-5. 
l Upper 95% confidence limit (UCL) on srithmtic average, or msxinun if UCL exceeds maxinun detected. 
ND = Not Detected 
CRDL = Contrdct Required Detection Limit 
IDL = lnstrunent Detection Limit 
J = Estimated 
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Low to moderate concentrations of phthalate esters (under 300 
ug/kg) and polynuclear aromatic hydrocarbons (PAHs) (under 20,000 
ug/kg) were also detected throughout the site; no well-defined 
pattern of contamination by PAHs and phthalate is evident. 

Polychlorinated biphenyls (PCBs) such as Aroclor 1248 and Aroclor 
1254 were identified in surface soils. PCBs were detected in all 
areas of Site 1. Concentrations of PCBs ranged up to 7,900 ug/kg, 
with the highest concentration occurring in the southern portion of 
Site 1. 

PCBs were tentatively identified in all Site 1 surface soil 
samples. In one duplicate pair, the estimated concentrations of 
PCBs varied widely, by a few orders of magnitude. PCBs as TICS are. 
used mainly in a confirmation basis. TICS are not appropriate for 
quantitative risk assessment because their identities and 
quantities are uncertain. Those PCBs that were confidently 
identified are addressed quantitatively in Section 6.0.. The TOX 
profiles in Appendix I contain qualitative information about the 
toxicity of PCBs. 

Pesticides were detected in one surface sample from the southern 
part of Site 1. The pesticides included DDT and DDE (170 ug/kg and 
270 wkg, respectively) and gamma-chlordane (240 ug/kg). These 
compounds were not detected at any other sample location. 

For comparative purposes, concentrations of organic compounds in 
background (subsurface) soil sample are shown in Table 4-4. It can 
be seen that PAHs, which are common environmental contaminants, 
were detected at levels up to approximately 7,,000 ug/kg in 
background soil. 

Inorganic elements detected at Site 1 at the activity are displayed 
in Table 4-11. Many metals were detected above levels observed in 
background (subsurface) soil. Mercury and silver were found at 
scattered and inconsistent positive detections. Cyanide was 
detected at low levels (up to 5.36. mg/kg) in one sample. 
Substances.associated particularly with plating detected at the two 
sites are nickel, silver, cyanide, and chromium (Sittig,. 1985). 

At Site 1, the highest-concentration sample was SS-~6, which was 
located in the northeastern corner of Site 1. It is aLpparent that 
the patterns of distribution of organic and inorganic contaminants 
are quite different. 

4.1.6 Summary 

The results of the soil-gas survey indicated that a sourc:e area of 
volatile organic contamination was present near the former drum 
marshaling area and extended to the south. The results of the soil 
boring program confirmed a source area of volatile organics near 
the former drum marshaling areas. Contaminants PCE and TCE at 
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levels up to 4,800 ug/kg and 200 ug/kg, respectively, were found in 
Site 1 subsurface soils. Levels of inorganic contamination were 
relatively low, when compared to the volatile 
contamination. 

organic 
Nevertheless, significant concentrations of PCBs 

(7,900 ug/kg), pesticides (440 ug/kg), PAHs, and inorganics were 
found in the soils at Site 1. There is no apparent distinct 
pattern associated with the nonvolatile organic contamination. 

The temporary monitoring well program and monitoring well program 
confirmed that Site 1 is an apparent source area of groundwater 
contamination starting near the former drum marshaling area.and 
extending southwest (hydraulically down gradient). TCE, PCE, and 
l,l,l-TCA were detected at maximum concentrations of 1,500 ug/l, 
7,700 ugfl, and 10,000 ug/l, respectively. Inorganic contamination 
was also found. 

4.2 Recharcro Basins (Site 21 

4.2.1 Soil-Gas 

Soil-gas sampling was performed to help define the extent of 
volatile organic contamination and to assist in the selection of 
sampling locations. The analysis included the parameters of l,l- 
DCE, t-1,2-DCE, l,l-DCA, c-1,2-DCE, l,l,l-TCA, TCE, and PCE. The 
concentrations referred to in this section are a sum lof PCE and TCE 
concentrations. Soil-gas sampling locations and results are 
presented in Figures 4-18 and 4-19. 

The results of the soil-gas analysis are presented in Table 4-12. 
Based on these results, there appears to be a source, in the 
approximate center of the site, 
ug/l were obtained 

where readings of 3.1.22 ug/l and 10 
in the shallow soil-gas samples. Lesser 

concentrations (e.g., 3.05 ug/l, 0.79 ug/l) were obtained closer to 
the edges of Site 2, and non-detects of volatile organics were 
obtained at the far edges. The highest-concentration area of 
contaminants in Site 2 corresponds to the highest-concentration 
trichloroethene (up to 32 ug/kg at location 215, :I-foot depth) 
detected in Site 2 (see Section 4.3.2). Similar, but lower, 
concentrations were detected in the deep soil-gas results. 

QA/QC samples are also presented in Table 4-12. Analysis of the 
field control sample (blank) and laboratory blank results indicated 
minimal background contamination. 
generally within +/- 30%. 

The duplicate results were 
These results indicate that the data is 

of relatively good quality. 

4.2.2 Temporary Monitoring Wells 

Eleven temporary wells at Site 2 were sampled and analyzed for 
volatile organics including vinyl chloride, l,l-DCE, t-1,2-DCE, 
l,l-DCA, c-1,2-DCE, l,l,l-TCA, 1,2-DCA, TCE, PCE. The location of 
the temporary monitoring wells is presented in Figure 2-2. A 
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TABU b-12 
SUIL-6As R!EsaTS - SITE 2 <t&l) 

INIRP; BEnIPAtx, 111 
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TAME 4-12 
SOIL-GAS REESUTS - SITE 2 (rrg/L) 
PAGEM 

1lDCE = ‘P,l-dichloroethcm 
tl2DCE = trans-1,2-dichloroethcne 
1lDcA = I,l-dichloroethsne 
cl2DCE = cis-1,2-dichloroethe 
111TCA = l,l,l-trichloroethene 
TCE = trichloroethmc 
PCE = tetrachtoroethcne 

S = Shallow 
D = Deep 
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summary of the organic contaminants detected at Site 2 is provided 
in Table 4-13. 

TCE was the only volatile organic detected at Site 2. It was 
present at a low concentration (9 ug/l) and only detec:ted in four 
temporary wells. Two wells contained the maximum concentration of 
TCE detected, or 9 ug/l (G-209, G-218). Both wells were located in 
the southern portion of the site. 

4.2.3 Subsurfacre Boils 

Subsurface sample locations are presented in Figure 2-3. Table 
4-14 presents the distribution of organic chemicals in subsurface 
soil. 
site. 

Low-level VOCs, especially TCE and PCE, were detected at the 
Figures 4-20 and 4-21 illustrate the subsurface distribution 

of detections of TCE and PCE. TCE was'detected at the 3-foot depth 
of SB-215 at 32 ug/kg. In general, concentrations of compounds in 
samples obtained at 19 feet were not significantly greater than 
concentrations at 3 feet. There appears to be overal:L trace-to- 
low-level chlorinated ethene contamination at the site. 

PCBs were confidently and tentatively identified at some locations 
in Site 2 (206 and 215, three-foot depth). The only confidently 
identified Aroclor was Aroclor 1248, which was detected up to 6,800 
ug/kg. 

PAM, which are common environmental contaminants, were confidently 
and tentatively identified in subsoil throughout Site 2. Phthalate, 
which are plasticizers and are also common environmental 
contaminants as well as common blank contaminants, were detected at 
low concentrations (under 12,000 ug/kg) at several locations at 
Site 2. PCBs as TICS are used mainly on a confirmation basis. 
TICS are not appropriate for quantitative risk assessment because 
their identities and quantities are uncertain (quantities may vary 
by an order of magnitude). Those PCBs, PABs, and p:hthalate that 
were confidently identified are addressed quantitatively in Section 
6.0. The TOX profile in Appendix I contain qualitative information 
about the toxicity of PCBs, PABs, and phthalates. 

Chlorinated solvents were detected at trace levels in background 
soil samples (See Table 4-4). PABs were also detected in 
background soil samples up to approximately 7,000 ug,/kg. 

Table 4-15 displays inorganic analytical results for subsurface 
soil. The following metals were detected at th'e highest 
concentrations in Site 2: mercury and silver. These Imetals can be 
associated with plating (Sittig, 1985). The highest-concentration 
samples in Site 2 were SB-229 and SB-217, with various high- 
concentration detections scattered throughout the site. SB-229 was 
located in the southwestern corner of Site 2, whereas S13-217 was 
located in the area of the former sludge drying beds, !;ample SB- 
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TABLE 4-13 

TEIWRARY m1TaR1n6 YU 
SITE 2 - m%luC RESULTS (Wl) 

NUIRP, BETHPABE, NY 

u - undetected 
1lDCE = l,l-dichloroethene 
tl2DCE = trens-1,2-dichloroethene 
1lDCA = l,l-dichloroethsnc 
cl2DCE = cis-1,2-dichlorathmc 
111TCA = l,l,l-trichloroethane 
TCE = trichloroethene 
PCE = tctrachLoroethm 
vc = vinyl chloride 
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TAME 4-14 
- 

B AI0 DISTRIUUTIOI DF -FACE 3oIL QliMIlUJllS 
SITE 2 - m6anIC (lQ/ko) 

NUIRP, EnlP&E, IIY 

gackgrou-d soil concentrations are presented in Table C-C. 
* Upper 95% confidence limit (UCL) on arithmetic average, 

= Not Detected 
CRPL = Contract Required Quantitation Limit 
J = Estimated 
P = Present 

or maxinun if UCL exceeds maxisun detected. 
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Commtrrtim 

Bsckgrowd soil concentrations are presented in Table 4-5. 
l &per 95% confidence Limit (IJCL) on arithmetic average, or maxi- if UCL exceeds mmxinua detected. 
ND = Not Detected 
CRDL = Contract Required Detection Limit 
IDL = Instrunent Detection Limit 
(1) = Backgrowd ssnple 
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